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SANDFORD FLEMING, 
Lingineer in Chief, 


ADDRESSED TO 


THE HON. ALEXANDER MACKENZIE, 


Minister of Public Works, Canada 


07“ 
OFFICE OF THE HINGINEER IN CHIEF, 
Orrawa, Feby. 8th, 1877. 

Srr,—I have the honour to submit the following Report on the Surveys and 
Kixplorations carried on under my directions to determine the location of the Cana- 
‘dian Pacific Railway. 

Commenced in 1871, these Surveys have extended over a period of six years; and it 
now becomes my duty to place before you the results arrived at, so that, as far as 
practicable, the information deducible from the several examinations may be made 
accessible for reference, and the fact: which have been established by these six 


years of labour may fully and properly be preserved. 
| 


9 


It is hoped that the Report will clearly and concisely describe the work 
carried on year by year, and explain the progressive results obtained, so that they 
may be easily comprehended. The repeated failures which have been experienced 
will be alluded to, in order to account for the necessity of the frequently renewed. 


efforts to obtain the ends desired. 


The Surveys stretch from the valley of the Otlawa, west of the Capital, to that 


el ee 


portion of the Pacific Coast lying between Alaska on the north and the Straits of 


Juan de Fuca on the south. Consequently, they embrace a field of enquiry 


ee ee 


extending over fifty-four degrees of longitude, limited by ten degrees of lati- 
tude. 
In this effort to place before you an outline of the progress 2 and general results 


‘of the Survey, much of the detail must, necessarily, be omitted 


(The main division of the Territory.) 


In previous Reports, the three regions into which nature has divided the terri- 


The Mountain Regions. 
These three divisions of territory and the designations affixed to them will 


be here retained. The physical outlines of each division were fully explained, 


and the special characteristics which call for consideration in each, were sufficiently 


described in a former report.* 
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ing on extensive prairies. 


Before the survey was entered upon, the Central or Prairie Region had been 


To a great extent, both were held to be rugged and in some degree impenetrable. 


\ 


——— 


* Vide Report, 26th January, 1874. 


(The Expenditure.) 
The expenditure on the Survey during the six years it has been carricd on has 


been as follows :— 


‘In 1871 and up to June 1872.............. meee PMG $489 493, 1G 
prom Sines b87 2 to. June 1873... terserssesseees 61,818 44 
- 1873 : OC pan el ON 310,224 88 


NS T6 cies sce 474,529 49 
ee rg 791,121 19 
” Peco to December (SiG 00,0, 05. uo 509,493 19 
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(Character of the Examinations.) 


The examinations made have not all been of the same character. Dictated by 


| 


circumstances, they have varied as expediency suggested, They may be classified 
shus :— 

1, Explorations. 7 , 

2. Exploratory Surveys. 

3. Revised Surveys. 

4. Trial Locations. 

5. Location Surveys, 


6. Revised Locations. 


These examinations may be thus defined :— 


Haplorations.—Preliminary examinations in advance of regular surveys, the 


rometer being used for ascertaining altitules; horizontal distances being com- 


ted from the time occupied in passing from place to place, In some cases dis- 


nees were measured by the micrometer. 


Exploratory Surveys. -An instrumental survey; the chain, transit, theodolite or 
Mpass, and spirit level, being the instruments used. In detisely wooded localities, 
May consist of a series of straight lines, connected by angles, cut through the forests 


d thickets, in order to pierce them and obtain meastirements,; horizontal and 


rtical, as a ground work for further operations, 3 f 


Revised Survey.—-A survey, such as last described, through broken ground or 


dense woods, revised, so as to avoid the difficulties which may have presented them- 
selves in the first place, and, if practicable, to shorten distance. This proceeding is 
frequently indispensable, in order to gain more assured knowledge of the ground in 


districts wild and unknown, and to prepare the way for location. 


Trial Location Survey.--The first attempt at staking out the line for construction ; 
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the tangents being laid down, and, when necessary, the curves being set out. 


Location Survey.—It rarcly happens that the first location survey, except in 3 
level tracts, is in every respect satisfactory. When heavy work or objectionable f 
gradicnts are met, or the line appears unnecessarily lengthened, a re-survey of those | 
portions of the line is called for. The location must be considered incomplete, until 
every effort has been made to throw out all objectionable features by revising the 


survey ; such revision is designated the “Location Survey.” In broken, hilly country, ~ 


even further examinations and changes may be called for, in which case the term 


Revised Location Survey, may be employed. 
The following is an outline of the principal examinations which have been made 
in each year :— 
EXPLORATIONS AND SuRVEYs IN 1871. 
Tn the Mountain Region. 


1. Exploration along the whole extent of the River North Thompson, from 


Kamloops to Lake Albreda, thence to Lake Yellow Head the source of the Fraser, 


via Lake Cranberry and Téte Jaune Cache. 


2, Exploration from Quesnelle mouth and Barkerviile in the Cariboo District, 
towards Téte Jaune Cache. 
3. Exploratory Survey from Kamloops alone the River South Thompson to Lake 
Shuswap. 
4, Exploratory Survey from the River Blaeberry to Howse Pass and Kootenay 
Plain. 
5. Exploration along the River Columbia from its source, near the 50th parallel 


{o Boat Encampment, near the_Athabasca Pass, 


‘N 


Or 


6. Exploration from Lake Shuswap, through the Eagle Pass, to the River 


Columbia and thence north to Boat Encampment. 
7. Exploratory Survey from Kamloops along the River Thompson, to Lytton 
and thence by the lower Fraser to its navigable waters at Yale and Fort Hope. 
In the Prairie Region. 


8. Exploration from Fort Garry westward to Rocky Mountain House and Howse 


Pass, with branch exploration to Jasper Housc, Lac la Biche and Swan River. 


In the Woodland Region. 


9. Exploratory Survey from Mattawa, east of Lake Nipissing, to the confluence of 


| the Rivers Montreal and Ottawa. 


| 
! 


10. Exploratory Survey from the River Ottawa to a point near the head of the 


River Montreal. 


11. Exploratory Survey from the great northern bend of the River Montreal to 


a point about half way to Moose River. 


12. Exploratory Survey from the west branch of Moose River, eastward to 


the point last mentioned. 


13. Exploratory Survey from Moose River to Small Black River, inland from 


the north shore of Lake Superior. 
14, Exploratory Survey from Small Black River to Long Lake. 
15. Exploratory Survey from Long Lake to the mouth of the River Nepigon. 
16. Exploratory Survey from the mouth of the River Nepigon to Lac des Isles. 
17. Exploratory Survey from Lac des Isles to the canoe route to Lac Seul. 


18. Exploratory survey from the canoe route, to Whitefish Bay on the Lake of 
the Woods. 


19. Exploratory survey from Whitefish Bay to Red River in Manitoba. 
20. Exploration northward by the Rivers Ottawa and Abittibi, to James Bay 
returning by the Rivers Moose and Michipicoten to Lake Superior. } 


21. Exploratory Survey from Sault Ste. Marie along the north shore of Lake 


Huron to French River, 


EXPLORATIONS AND SURVEYS IN 1872. 
In the Mountain Region. 

1, Exploration across the whole breadth of the Rocky Mountain Zone, passing 
from the Jasper Valley by the Yellow Head Pass and Thompson Valley to the coast. 

2. Explorations in the approaches to the Howse Pass, the Athabasca Pass, and 
the Yellow Head Pass. 

3. Explorations in the Cariboo District, from Lake William to the forks of the 
River Quesnelle, thence up the south branch of the same, and along the south shore of 


Lake Quesnelle to near its head. 


4, Exploration from Lake William to the mouth of the River Horse-fly, and up | ; 


that river 30 miles; thence across to Lakes Canim and Mahood, and by the River 
Clearwater to its junction with the North Thompson. 

5. Exploratory Survey from Jasper Valley haan Yellow Head Pass, along the 
north bank of the River Fraser to Téte Jaune Cache. 

6. Exploratory Survey from Téte Jaune Cache, across by Lakes Cranberry and 
Albreda to the River North Thompson. 

7. Exploratory Survey down the whole length of the River Thompson to 
Kamloops. | 

8. Exploratory Survey from the confluence of the Rivers Clearwater and Thomp- 
son, westward to the River Fraser near Lake Williams. 

9. Exploratory Survey from Waddington Harbour, by the River Homathco, to 
the Chilicotin Plain, thence to the River Fraser. | 

10. Exploratory Survey from Waddington Harbour to Seymour Narrows. 

11. Exploratory Survey from Fort Hope, on the Lower Fraser, by the Coquihalla 
Valley, to the summit of Coquihalla Pass. 

12, Exploration from the summit of Coquihalla Pass, to Lake Nicola. 


13. Exploratory Survey from Lake Nicola to Kamloops. 


14. Exploration between the Rivers Peace and Skeena, and part of the country e 


north of the 54th parallel. 
In the Prairie Region. 


15. An exploring expedition traversed the country from the Lake of the Woods 


in the Hast, to the mountains in the West. 


eee _— 
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In the Woodland Region. 

16. Exploration from Lake of the Woods, directly east to Lake Nepigon and 
Nepigon Bay, Lake Superior. 

17. Continuation of the Explorat ry Survey from the River Mattawa to the con- 
fluence of the Rivers Montreal and Ottawa. 

18. Continuation of the Exploratory Survey from the River Ottawa to the Great 
Bend of the River Montreal. 

19. Exploration from the River Nepigon to the north end of Long Lake. 

20. Exploratory Survey from the north end of Long Lake to a point in the 
previous year’s Survey, about 65 miles north of Michipicoten. 

21 Kxploratory Survey from the north end of Long Lake to the north side of 
Lake N epigon. 

22. Exploratory Survey from the north side of Lake Nepigon, westward to 
Sturgeon Lake. 

23. Exploratory Survey between Lakes Sturgeon and Eagle. 

24. Exploratory Survey of branch line from Nepigon Bay northward. 


25, Exploratory Survey of branch line from Thunder Bay northward. 


EXPLORATIONS AND SurRveEyYs IN 1873 


In the Mountain Region. 

I. Exploratory Survey from Moose Lake, westward along the River Fraser, 
(south bank.) | 

4. Exploration from Lac la Hache to River Horseefly, and thence towards Lake 
Clearwater. 

3. Exploratory Survey from Howe Sound, via Rivers Tsce-ark-Amisht, Green, 
Scalux, Fraser and Bonaparte, to the River Thompson, below the confluence of the 
River Clearwater. 

In the Prairie Region. 
4. lixploration along the River Saskatchewan from Lake Winnipeg to Rocky 


Mountain House 


acc. ae 
5. Survey of portages (1). between Cedar Lake and Lake Winnepegoosis. (2.) 


Between Lakes Winnepegoosis and Manitoba. (3.) Between Lake Manitoba and 
the River Assiniboine; also, survey of Water Hen River, Partridge Creek and 
River Dauphin. : 
In the Woodland Region. 
6. Exploration from Lake Nipissing, in a north-westerly direction, to 


Ma-tag-a-ma, Moose River. 


7. Exploratory Survey from north end of Long Lake vid south-east angle of — 


Lake Nepigon to the River Nepigon. 
8. Survey of Lake Helen, River Nepigon, and Nepigon Harbour. 
9, Survey of the navigable portion of the River Kaministiquia. 


10. Exploratory Survey from the River Nepigon to Black Sturgeon Lake. 


11. Exploratory Survey from Black Sturgeon Lake to Chiefs Bay, Lake Nepigon. — 


12. Exploratory Survey from Chiefs Bay to Gull River. 
13. Exploratory Survey from White Fish Lake to Sturgeon Lake. 
14. Exploratory Survey from White Fish Lake to Sandy Lake. 


EXPLORATIONS AND SURVEYS IN 1874. 


In the Mountain Region. 


Pa 


1. Exploration from River Clearwater to the North Thompson, vid Blue f 


Biver. 
2. Exploration from Lake Clearwater towards T'éte Jaune Cache. 


8. Re-cxamination of the route by Coquihalla Pass. 


4. Exploration across the Cascades by the Similkameen Valley, and also by the 


River Tulameen. 
5. Exploratory 
6. Revised Survey on a section of the Canyons of the Fraser above Yale. 


. A re-survey of part of Route No. 4, Thompson Valley to Bute Inlet. 


Survey from Fort Hope, along the River Fraser to Burrard Inlet. — 


8. Exploratory Survey from Téte Jaune Cache to Fort George, thence by the 


Chilacoh, Blackwater and Chilicotin Valleys to Lake Tatla. 


9, Exploration along tie coast of British Columbia, north of Vancouver Island 


10, Exploration inland from Dean and Gardner Channels, 


( 


; ward by 


_ thence by the Rivers Nechaco and Stewart to Fort George. 


| chewan. 


Lake of the Woods. 


E ie 


11. Exploration up the River Blackwater to its source and across the divide to 


the Salmon River; thence along the eastern flank of the Cascade Mountains north. 


a chain of lakes and crossing the tributaries of the River Nechaco to Lake 
Frangois. 


12. Exploration around Lake Francois. 


13. Exploration trom Lake Frangois by the River Stilacoh. to Lake Fraser, 


In the Prairie Region. 


I4. Survey of the Narrows of Lake Manitoba and portions of the River Saskat- 


15. Survey for projected canal between Lakes Winnepegoosis and Manitoba, 


16. Exploratory Survey from Selkirk (Red River) to the Narrows of Lake 


Manitoba, thence by Mossy River and Swan River to Livingstone. 


17. Examination and borings respecting water and mineral fuel. 


18. Commencement of the location Survey cast of Livingstone, 
In the Woodland Region. 
19. Location Survey of the Pembina Branch. ° 


20. Exploration from French River on Georgian Bay to the River Ottawa. 
21. Exploration from Parry Sound via Carleton Place to the city of Ottawa, 
22. Harbour survey at the mouth of French River. 


23. Exploration from Lake Superior at River Pic, eastward to Lake Missanabe, 


24, Survey of Portages on the Dawson route, between Lakes Sheb 


andowan and 


25. Exploratory Survey from Thunder Bay to Lake Shebandowan. 


26. Trial Location Survey from Keeowatin (Rat Portage) eastward to Lake 


Vermillion. 


27. Exploration eastward from Lake Wabigoon to English River. 


28. Trial Lovation Survey from Selkirk (Red River,) e 


astward to Keewatin (Rat 
ortage), 


29. Exploratory Survey from River Nepigon, along the Coast of Lake Superior 


29 River Pic. 


30. Trial Location Survey from Thunder Bay to Lake Shebandowan, 
2 


alt) 


EXPLORATIONS AND Surveys IN 1875. 
In the Mountain Region. 


1. Exploration across the Rocky Mountain Chain by Smoky River Pass. 

¥, Exploration of the east branch of the River Homathco. | 

3 Location Survey from Bute Inlet to the mouth of the east branch of the River | 
Homathco. j 

4. Trial Survey and location up the cast branch of the River Homathco to its, 3 
source in Lake Tatlayaco ; and thence by a chain of small lakes to the Riveil 
Chilanco (near Lake Tatla). | 

5. Continuation of the Trial Survey and location across the central plateau by a 
chain of lakes to the River Nazco ; thence down the Nazco Valley to the River Black, 
water. 

6. Continuation of the location down the valleys of the Rivers Blackwater 7 
Chilacoh, to the junction of the latter with the Stewart, about 15 miles west of Fort 
George. 

7. Exploratory Survey along a portion of the Rivers Stewart and Fraser. 

8. Location Survey from the Yellow Head Pass towards Téte Jaune Cache. 

9, Exploratory Survey from Dean Channel by Salmon River, through tiie Casi 
cade Mountains, thence to the Blackwater valley. Z 

10. Exploratory Survey from Kemano Bay on Gardner Inlet to First Lake oll 
{he eastern slope of the Cascades. | | 


11. Exploravory Survey of a line on Vancouver Island. 


12. Trial location survey between Esquimault and N anaimo. 


In the Prairie Region. : 


13. Completion of Location Surveys between Selkirk (Red River) and Living. 


stone. > 


14. Exploration from Livingstone to Battleford and thence by River McLeod 
Jasper valley. j 


15. Exploration up the Rivers Maligne and Rocky, towards River Brazeau. 
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16. Exploratory Survey from Livingstone westward to Battleford and the Hay 
Lakes. 


17. Exploratory Survey from the Hay Lakes across the North Saskatchewan to 
Root River. 


In the Woodland Region. 


18. Survey with soundings of Lakes Shebandowan, Kashaboie, and Lac des 
Mille Lacs. 

19. Survey from Lake Windigoostigan to Sturgeon Falls on Rainy River 

20. Exploratory Survey from Lake Windigoostigan by Lake Shebandowan to 
River Oskondiga. 

21. Exploratory Survey from Lake Manitou to Sturgeon Falls. 

22. Exploratory Survey from Lake Vermillion to River Little Wabigoon. 

23. Extension of Harbour Survey at the mouth of French River, 

24. Hxploration from Sanlt Ste. Marie to River Pic, Lake Superior 

- 25, Exploratory Survey from Sunshine Creek, vid Rivers Savanne and English, 


to River Wabigoon. 


EXPLORATIONS AND Surveys In 1876, 


In the Mountain Region. 


1. Exploration from Gardner Inlet up the Kitlope Valley. 

2. Trial Location Survey from Moose Lake near the Yellow Head Pass, vid Téte 
Jaune Cache and the Grand Rapid-of the Fraser, to the mouth of the Chilacoh, near 
Fort George. 

3. Exploratory Survey from River Chilacoh, by its western branch, to the Falls 
of Rive: Blackwater. 

4. Exploratory Survey from Salmon River, 36 miles from Dean Channel, by 


Nechaco and Stewart Rivers, to the mouth of the Chilacoh. 


5. Trial Location Survey from Dean Channel, 53 miles up Salmon River. 


| 6. Revised Location Survey from Waddington Harbour, 54 miles up the River 


Tomathco. 
| 


7. Re-Survey along the Lower Fraser between Yale and Lytton. 


> 8. Exploration southward and westward of Lake Francois, 
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In the Prairie Region. 


9. Location Survey from River Pembina to River McLeod. | : 
10. Exploratory Survey from River McLeod to River Athabasca. 
11. Location Survey from opposite Edmonton to River Pembina. 4 
12. Location Survey from River Myette down Jasper Valley to River Assineboine. : 
13. Exploratory Survey from River Assiniboine down the Athabasca Valley. 

14. Exploration from the Willow Hills up Battle River to Buffalo Coulee. 

15. Exploration up the River Myette to Yellow Head Pass. 


In the Woodland Region. 


16. Completion of Location Survey between Lake Superior and English River. 
17. Trial Location Survey between English River and River Wabigoon. 


18. Trial Location Sur vey between River Wabigoon and Lake Vermillion. 


. Trial Location Survey between Lahe Vermillion and Keewatin (Rat Portage. ) 3 


3 
jay 


20. Exploration from located line, by Dog Lake to Nepigon. 
21, Exploration in a south-easterly course from River Pic towards French Rive ra 


22, Exploration in a north-westerly direction from French River towards River k 


| 


i 


Pie: 
$ 
23. Trial Location Survey eastward from Contin’s Bay on French River, towards : 
the eastern terminus. ‘ 
i 
OPERATIONS IN THE Mountain REGION. E 
In the First Year. y 
1871. ‘ 


Pi 

At the commencement of the Survey, all the sources of information open to 
inquiry with regard to the passes through the Rocky Mountains, were consulted 
After careful investigation it appeared that the two passes known as the Howse. 
and the Yellow Head possessed advantages which, taken in conjunction with the 


approaches to them, as far as known, best warranted further examination. 
It was, moreover, evident, that the obstacles which intervened between the 


passes and the coast of British Columbia were of a very serious character, and that 


the selection of the pass through the main Rocky Mountain range depended on the 


discovery of a practicable line across the whole mountain region, i 


4 
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(Commencement of the Survey.) 


The survey did not begin in British Columbia until the 20th July, 1871, the day 
upon which that Province became ij incorporated into the Dominion. In the moun- 
tainous districts, field operations are always attended with difficulty and hardship 
after the first of November, so that there was but a short time during the open season 
of this year to carry on the exploration. Great energy was nevertheless bestowed on 
_ the work, and although attempts to find a practicable route on a direct course to the 
_ coast from either pass failed, information of great value was obtained. 

It was found that there would be no difficulty in carrying a line from the valley 
of the River North Fraser, in the neighbourhood of Téte Jaune Cache, to the valley 
of the North Thompson, by alow and wide depression in the mountains in that 


quarter. 


It was found that the valley of the North Thompson would, in all probability, 
admit of a line being constructed from Yellow Head Pass to Kamloops, a distance of 


255 miles, with grades not exceeding 50 feet per mile. 


_ The Yellow Head and Howse Passes.) 


Tt was discovered that, while a practicable line might be had from the common 
Point Kamloops, vid Eagle Pass to Howse Pass, the line by Yellow Head Pass 
possessed several important advantages. It promised to be less costly; to have a 
generally better alignment, with less severe gradients and fewer difficulties of con- 
struction, and to be no longer than the Howse Pass route, Accordingly, the Yellow 


Head Pass was, for the time, selected, and further surveys through the main mountain 


range, by the Howse Pass, and other passes in a more southern latitude, were 
abandoned. 
(The first practicabie route.) 

Tt was further found that it was possible to reach the coast from Kamloops by 
the course and outlet of the Rivers Thompson and Frazer, the line terminating 
at an excellent harbour on Burrard Inlet. 

Thus, it was ascertained that a line was available for the Railway, through the 


entire Rocky Mountain Region, although portions of it would be enormously expen- 


Sivo, 
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(Comparative advantages of route.) 

The report which I had the honour io submit, dated 10th April, 1872, pointed 
out generally the advantages of this line as compared with the Railway extending 
eastward from San Francisco to New York. 

Those engineering features, which govern the cost of operating a railway and 
transporting goods, gave promise of being much more favourable on the Canadian 
route. | 


The United States Pacific Railway attains an altitude above the sea, at four 
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different points, fully double the height of the great continental summit on the 
Canadian line, and for 1300 consecutive miles, there is no altitude so low on the : 
railway between San Francisco and New York, as the highest summit of the line | 


through the Yellow Head Pass. 


With respect to distance, it was estimated, that, from Burrard Inlet to Montreal 


would be 633 miles less than from San Francisco to New York. 


It was, at the same time, estimated that the Canadian route would bring New | 
York, Boston and Portland, from 300 to 500 miles nearer to the Pacific Coast at — 
Burrard Inlet, than these cities now are, with San Francisco as the terminal point of ; 
their line through the United States. | 

The distance from England to China, would be more than 1,000 miles less by 


the Canadian line, than by the line passing through New York and San Francisco. 


In the Second Year. 


1872. 


2 


The remarkable advantages of which the first year’s Survey gave promise, are — 
not attainable without encountering obstacles which call for for midable works of 3 
construction. A line, in itself practicable, had indeed been discovered, but the 
information gained by the rapid and necessarily imperfect exploration also indicated — 
that to carry a railway through some of the gorges of the Rivers Thompson andl 


Fraser, would require an enormous outlay. The difficulties, in fact, appeared 80 , 


great that a recommendation to adopt the route discovered, could not be justified — 


until every effort had been exhausted to obtain a line sufficiently favourable at lesa 
;.. 


eost, 


Accordingly, in 1872, the engineering staff was reorganized, and the work of 
Survey and Exploration was extended to embrace a wider area of operations, 


(Failure to cross Cariboo Mountains.) 


The attempt to find a direct route through the mountains from the Yellow 
Head Pass vid Cariboo to the coast was continued, It resulted in a failure; no 
opening having been discovered in the lofty mountains which bar the way at Téte 
Jaune Cache, and which, at that point, turn the River Fraser more than a hundred 
miles out of a direct course to its outlet. 

(Approaches to the Yellow Head Pass.) 

Surveys east and west of the Yellow Head Pass confirmed the impression that a 
good line, not especially difficult of construction, could be had on both approaches 
to the great summit in the mountain chain. The Instrumental Surveys made from 
Téte Jaune Cache across Canoe River to Lake Albreda, and thence down the River 
Thompson to Kamloops, were, in the main, satisfactory, and the lo “alities which 
called for further examination were established. 

Survey to Bute Inlet. 

An exploration and survey were made from the valley of the River Thom pson, 
ata point some 70 miles north of Kamloops, to Bute Inlet. The difficulties met 
Were great; but a practicable line was found. On leaving the Thompson, the line 
ascended by the River Clearwater to the central plateau of British Columbia, passed 
by Lac la Hache in a westerly direction, crossed the River Fraser above the big 
bend, and thence by the Chilicotin and Chilanco Rivers to the sources of the 
Homathco, which river it followed to its mouth at Waddington Harbour. 

(Bute Inlet to Vancouver Island.) 
From Waddington Harbour a Survey was made along the northern side of Bute 
Inlet and across the Valdes group of Islands, by Seymour Narrows, to Vancouver 
island, with the view of ascertaining how far it would be practicable to extend the 


‘allway to Ksquimault, or other harbours on fe Pacific coast of Vancouver. 


(Exploration by Coquihaila Valley.) 
i An exploration was also made from Kamloops by Nicola Lake and the River 
| 
oquihalla to the River F Fraser, near Hope, with the view of avoiding the heavy works 


, the canyons above Yale, and of shortening the distances 
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(General reconnoissance of the region.) 

These several explorations and surveys proved to be only preliminary to 
further works, as the difficulties met ina field of operations so extensive, in nearly cach 
case, called for special examination. Nothing, however, was left undone to gain full 
information. The writer personally visited the region under survey, crossing over by — 
the Yellow Head Pass; and he examined some of the harbours. He despatched an 
expedition to examine the passage through the mountains through which the Peace 
River flows, likewise the country extending to the coast. The Survey had also the 
advantage of the immediate supervision of Mr. Marcus Smith, who threw into the 


work an amount of energy and enthusiasm of which few men are capable. 
(Three projected routes.) 

At the end of 1872, three routes were reported :—— 

First,—The one from Yellow Head Pass by the Rivers Thompson and Fraser to 
Burrard Inlet. 

Second,—A. loop line, leaving the first at Kamloops and passing by the Coqui- 
halla, to the River Fraser at Hope, thence to Burrard Inlet. 

Third,—A line branching from the first at the confluence of the Rivers Clear- 
water and Thompson above Kamloops and extending to Bute Inlet, with a possible 
extension to Esquimault. 

Not one of these lines could be considered satisfactory, and it became necessary 
to continue the work of the Survey. 

In the third year. 
1873. 

This year it was deemed advisable : — 

Ist. To make a re-survey of portions of the line by the Yellow Head Pass, more 
especially between Moose and Cranberry Lakes. 

2nd, That another attempt should be made to find a more direct passage than 
by the valley of the River Thompson, to the coast. Accordingly, an exploration 
was made vid the River Horsefly and Lake Clearwater, towards the head waters of 


the River North Thompson, 
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3rd. That a line should be rad from Howe Sound, thr ough the Cascade range 
to Lake Lillooet, and thence by Lake Ander son, River Bonaparte, and the most 
available route to the Thompson Valley. This survey extended over about 300 
miles. Much of the field work was exceedingly difficult, and it occupied the whole 


season. 


At the close of the year, the writer was enabied to report, at length, on all the 


routes which, up to that time, had been projected, and which had been examined. 


It was submitted that the result of the explorations through the main Rocky 
Mountain chain, gives a satisfactory solution to what once threatened to prove a 


difficult problem. 


te 


(Advantages of the Yellow Head Pass confirmed.) 


It became clear that there is no insurmountable difficulty in crossing the range 
at several points; and that of all the passes between the southern boundary of 
British Columbia and the 53rd parallel of latitude, although at least one other pass 
north of the 53rd parallel has a lower elevation, the Yellow Head, from the 
character of its approaches, as well as from its geographical position, offers the most 


eligible route yet discovered from one side of the main range toy the other. 


The serious difficulties which remain, lie in crossing the great plateau to the 
more western coast range, in piercing the Cascade Mountains, and in nae 


through them from the level of the elevated plateau to the sea. 


(Projected routes described.) 


The results of Surveys made have been so arranged as to form seven distinct 
routes between the longitude of Fort Edmonton on the North Saskatchewan and the 
Pacific coast, and for the purpose of comparing distances, have been made to 


converge to a common point near that longitude. 


foute No. 1.—Begins at Burrard Inlet, near New Westminster, follows the Lower 
River Fraser to Fort Hope; passes up the Coquihalla Valley, and thence by Lake 
Nicola to Kamloops. At Kamloops it enters the valley of the River North Thompson, 
following which it passes over a low watershed at Lake Albreda to Canoe River, and 


thence crosses by Lake Cranberry to Téte Jaune Cache. From the latter point it 
3 
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follows the River Fraser to one of its sources near the Yellow Head Pass, and thence 
by the Caledonia and Jasper valleys, to the eastern side of the Rocky Mountair 
chain; thence east by the Rivers MacLeod and Pembina to the Nortl 


Saskatchewan. 


The difficulties of this route lie in the first 128 miles—from Hope to Kamloops— 
involving an ascent of 3,513 feet, with gradients ranging as high as 172 feet in a 
mile, and calling for tunnelling; the aggregate length being estimated at five miles 
On the remaining 544 miles to Edmonton, favourable gradients and light work maj 


be obtained. 


Route No. 2---Begins at Burrard Inlet, and, like Houte No. 1, follows the Rive: 
Fraser to Hope, but instead of crossing the Cascade chain by the Coquihalla valley 
it continues to ascend the River Fraser to Lytton. At the latter point it passes int 
the valley of the River Thompson, and foilows the course of that river to Kamloops 


afterwards taking the same course as Route Vo. 1. 


Between Hope and Kamloops the distance is 165 miles, but the character of th 
section is far from favourable. There are formidable difficulties along the canyons 
of the Rivers Fraser and Thompson, owing to the extremely narrow gorges througl 
which these rivers flow. The work would be enormously heavy, and the cost pro 


portionately great. 

Route No. 3--Begins at Howe Sound, crosses the Cascade Mountains to the Rive 
Fraser at Lillooet, and thence passes over the plateau in the centre of Britisi 
Columbia by the Marble Canyon and River Bonaparte valley, to the River Nortl 
Thompson, near the mouth of the River Clearwater. From this point it ascends th 
valley of the River Thompson, and thence takes the same route as Nos. | 
and 2. | 


The 284 miles from Howe Sound to the River North Thompson involve unusuall 


difficult gradients and heavy works of construction. 


Route No. 4---Commences at Waddington Harbour, on Bute Inlet, and ascends bj 
the valley of the River Homathco, through the Cascade chain to Lake Tatla. Thenes 
it passes over the Chilicotin plains to the River Fraser; crossing the Fraser beloy 


Soda Creek, it continues castwards to Lac la Hache and Lake Canim, and reaches thi 
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River Thompson valley near the mouth of the River Clearwater. Thence, it follows 


the same course as the routes previously mentioned. 


From its starting point to the valley of the River Thompson, the distance by 
this route is 378 miles, involving a passage over three lofty summits, which would 
require steep gradients and works of an excessively heavy character, embracing cut- 


tings in granite and a great number of short tunnels. 


Route No. 5----A modification of the previous route, the result of partial explo. 
rations, by which the difficulties found on that route may, possibly, be avoided. This 
route may be found, on further investigation, to be deserving of consideration. The 
expenditure for the first 44 miles from the coast would be heavy, but the average on 


the other portion, it is hoped, would be moderate. 


Foute No, 6--Is a projected route from Bute Inlet by the Chilicotin plains to Fort 
George, and thence by the upper River Fraser to Téte Jaune Cache, where a junction 


is effected with the route through the Yellow Head Pass to the east. 


This route, in its more difficult portions near the coast and from Téte Jaune 
Jache castward to the Pass, has been Surveyed instrumentally. The general 
hysical character of the country through which the remaining portion of it 
xtends is such that a practical, and even a favourable line, may be regarded as pro- 
able. From the beginning of the survey, it has been viewed as an available route 
a the event of the obstacles which are met with in the southern lines being held to 
e insuperable, or too serious to be encountered owing to the magnitude of the works 


hich they might demand. 


Route No. 7.—This route, starting from the North Bentinck Arm of the sea, 
llows the Bella Coola gap in the Cascade Mountains, and crosses the plateau to the 
iscome Portage ; going thence by Fort McLeod to the River Peace, which it follows 


rough the mountains. 


The information obtained concerning this route is only of a General character, 
is believed, however, that up to within 300 miles of the sea, no higher elevation 
in 2,000 feet need be crossed ; but the passage of the Cascade Mountains would 


Cessitate an ascent of some 600 fect above the level of the Yellow Head Pass, 


a i ae ree enema nee een es A Se ee ee 


_ 


Little can be said regarding the practicability of reaching the Pacific at 
other points than those enumerated. 

Licut. Palmer made an exploration from Bentinck Arm into the interior. With 
that exception, no examinations have been made in the country lying between 
Bute Inlet and the River Skeena, a distance of some 300 miles, since it was first 
visited by Vancouver and Mackenzie in 1793. | 

Informationon the subject is based mainly on the hearsay reports of Indians ; andl 
{he possibility of advantageously crossing the Cascade Mountains from the East to the 
coast, in a more northerly direction than the routes indicated, can be nothing more 
than mere conjecture. 

(Line from the mainland to Vancouver Island.) 

The attempt made to find a line for the railway from the mainland to Esquimault 
on Vancouver Island did not result satisfactorily. For a distance of 50 miles west 
from Waddington Harbour the only course is to follow the edge of the high 
rocky bluffs which skirt Bute Inlet, a line involving the formation of a number 


of short tunnels and requiring much heavy work. 
(Formidable bridging required.) 
The most serious difficulties, however, present themselves in passing from the 
mainland across the Valdes group of islands to Vancouver Island. The bridging 
found necessary within a distance of 30 miles is indeed not only formidable, but 
without precedent. Besides tunnelling and heavy rock excavations, the following 
works are called for :—- . 
One clear span bridge of 1,100 feet, at Arran Rapids. 
ef f 1,350 “ atfirst opening of Cardero Channel. 
s 1,140 “ atsecond opening of Cardero Channel. } 
: % 640 “ at third opening of Cardero Channel. 
% e 1,110 “ at Middle Channel, 
és a 1,200 “ at first opening of Seymour Narrows. 
z sa 1,350 “ atsecond opening of Seymour Narrows. 
The whole distance from Waddington Harbour to Esquimault may be compute 
at about 240 miles. The exploratior showed that the work on some 25 miles neal 
Esquimault would prove heavy ; the remainder of the distance comparatively light? 


ee ee q 


*Vide Report, January, 1874. 
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In the fourth year. 
1874, 

Before the close of winter, another examination was made of that section of the 
country lying between the Rivers Clearwater and Thompson, along the general 
direction of Blue River. The object of this examination was further to test the 
practicability of the projected Route No. 5 of last year, and to prepare for an insiru- 
mental survey, should circumstances warrant it. Tho exploration, however, did not 
result satisfactorily. A line was deemed possible, but with gradients so unfa- 
vourable, and with works of construction so heavy, that any further expenditure on a 


survey in this quarter was considered inadvisable.* 
(Renewed efforts to cross the Cariboo Mountains.) 


An attempt was likewise made at another point to pierce the mountain range 
which walls off the River Thompson and that portion of the River Fraser below 
Téte Jaune Cache, from the central plateau of British Columbia. There were still 
some hopes that a break in the range might be discovered in a north-easterly direc- 
tion from Lake Clearwater. A partial examination made late in the previous season 
gave promise that such an opening might be found. The information obtained 
from this exploration set positively at rest the question of a direct practicable route 
across the Cariboo range from the Yellow Head Pass to the coast. The summit of 
the divide at the lowest place that could be found on this route was an immense 
glacier 7,000 feet above sea level. 


(Re-examination by the Coquihalla.) 


A re-examination was made of that part of the route which lies between Kam 
loops and the Lower Fraser, by the Coquihalla Pass. It was found that while im- 
portant changes could be effected on the line as originally surveyed, the gradients 
would still remain unusually severe, and the works of construction would be 


extremely troublesome and expensive. The climatic objections to the route were also 


confirmed. 
(Exploration by the Similkameen Valley.) 


An attempt was made to find a new route across the Cascade Range to the south 


of the Coquihalla. The object was to trace a line to connect the Fraser, below Hope, 


——e 


*Vide Appendix D, page 101, Report by Joseph Hunter, 
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vid the Similkameen valley, with one of the lines in the interior already established 
and thence across the main Rocky Mountain chain. This exploration resulted in 


failure; no practicable line was found.* 


(Exploration by the Tulameen Valley.) 


A final effort was made to find a route through this section of the Cascade range, 
by a branch of the Coquihalla and the course of the River Tulameen; but it 


proved still more unsatisfactory, the way being completely barred by mountains,* 


(Survey along the Lower River Fraser.) “ 


The instrumental survey made this year from Fort Hope to Burrard Inlet was so far 
satisfactory as to establish the fact that the line was perfectly feasible and the gradients 
favourable, although the bridging of the wide and deep river channels would be 
expensive. Three tunnels appear to be necessary, having a total length of 3,400 feet, 


but only at a few other points would the work of excavation be heavy. 


It was considered important to obtain exact data in order to form a reliable 
estimate of the difficulties to be encountered along the canyons of the lower Rivers 
Fraser and Thompson. ‘The engineering force available was insufficient to make a 
minute survey of all the very serious difficulties encountered, extending as 
they do successively for seventy miles. It was deemed advisable, under 
the circumstances, to select an average section of the canyons for examination , 
accordingly, a trial location survey was made for a distance of fourteen miles up the 
Fraser from Yale. On this fourteen mile section the survey showed that 
tunnels of an aggregate length of 6,385 feet, together with formidable rock 
cuttings, would be required. Favourable undulating gradients could, however, be 


obtained. 


(Re-survey from Lake William to the Chilicotin Plateau.) j 

A trial location was made to improve the difficult portions of the route 
designated No. 4 (vide report, Jan., 1874) from Lake William across the River Fraser 
to the Chilicotin Plateau, and it was found that the difficult work reported may be 


considerably reduced. In the first nine miles, the work would be heavy, with asteep 


set 


*Vide Appendix E, page 105, Report by John Trutch and H. J. Cambie, 


j 


to 
Ca 


grade for three miles of about 100 feet per mile. The line would then require to 


cross the Fraser by a single span of 1,100 fee! from cliff to cliff, at a height of 390 
feet above the water. The tunnelling would be reduced from a total length of 3,500 
feet to 800 feet. 


Another portion of the route No. 4 between Lake Canim and Clearwater valley 
was likewise surveyed, with the result of showing that the heavy works on this 


section may be greatly lightened, should a careful location Survey be made.* 


(Survey from Yellow Head Pass to Fort George and Bute Inlet.) 


The failure which attended the several attempts to find a direct route from the 
Yellow Head Pass across the Cariboo range of mountains to the coast, together with 
he unsatisfactory character of the lines alread y surveyed to Burrard Inlet, Howe Sound 
nd Bute Inlet, led to an instrumental examination of the route from Téte Jaune 
ache down the valley of the River Fraser to Fort George, about 210 miles, and 
hence across the country toward the line previously explored, to Bute Inlet. Tho 
ength of line under examination, over 500 miles, and its remoteness from any base 
f supplies, rendered it impossible to finish the whole survey ia one season. Some 
f the parties met and connected their work, but others, engaged between Fort 
eorge and the coast, failed to do so. A gap of some 50 or 60 miles remained 
nexplored. The knowledge acquired from this survey gave promise that a 
racticable line, with favourable gradients, and with comparatively light worix 


ight be obtained. 


(Exploration inland from Dean and Gardner Channels.) 


It was considered advisable likewise to extend the explorations in a northerly 
rection. Scarcely anything was known of the country between the latitude of 
ute Inlet and the River Skeena. The coast, it is true, had been explored and 
upped by Vancouver in the last century, and had occasionally been visited; but the 
untry extending inland for a breadth of over 200 miles, was virtually a blank on 


e map. 


It was therefore deemed advisable to direct attention to this unexplored region. 


*Vide Appendix F, page 107, Report by Marcus Smith, 


Accordingly, in the season of 1874, explorations were commenced. The various 


inlets on the coast were examined; the interior was traversed, and some knowledge 


of its general features was obtained.* 


Barometric surveys were made from the Dean and Gardner Inlets, and from 
other points on the coast, to ascertain the elevation of the lowest depression in th 
Cascade Mountains. These various examinations furnished information which jus 
titied the expense of a survey the year following, from Fort George to Dean Channel 
and gave foundation for the impression, that, with the exception of difficulties on thi 
extreme western section of twenty miles, a favourable line might be secured to Gard 


ner Inlet from the northern bend of the River Fraser, near Fort George. 


fi the Fifth Year. 
1875. 
(Exploration from Fort George to Edmonton, vid Smoky River Pass.) 

The operations uf this year were commenced in mid-winter, by sending a party 
across. the Rocky Mountains from the northern bend of the River Fraser, vid th 
Smoky River Pass. 

The party left Fort George on the 14th of January, pursuing an easterly cours 
along the north fork of the Fraser, between the 54th and 55th parallels of latitude 
The north branch of the river was followed to its source, which was discovered in 
semi-circular basin, completely closed in by glaciers and high bare peaks. Th 
southern branch was then followed, and for about fifty miles the course was favou 
able. The route then entered the heart of the Mountain Range, still ascending wit 
casy grades for some twenty miles further. The ascent rapidly attained the highes 
point or continental “divide” at 5,300 feet above the sea. The exploration the 
continued in an easterly direction along the flank of the mountains, to the Rive 
Athabasca, not far below Jasper House. By this exploration we obtained a corre¢ 
knowledge of the geography of the region, and established the fact that a railway migh 
be carried through the Smoky River Pass ; but that no object would be accomplish 
which could not be much more easily and better attained by adopting the Yellow Hea 


Pass. 


*Vide Appendix G, page 137, Report on exploration by Charles Horetsky. 
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_ The party engaged on this hazardous expedition, in the course of their Journey, 
travelled 900 miles on snow — shoes. They suffered unusual hardship. For 
twenty days in January the thermometer averaged 39° below zero, the 
minimum being 53°, Many of their dogs perished ; their dog trains became com- 
pletcly disabled, and they had eaten every morsel of their provisions three days 
before they reached the nearest Hudson’s Bay Fort.* 


(Exploration of the Nazco Valley.) 


Asa preliminary to beginning an instrumental sur vey,a party was sent early in the 
winter to explore that portion of the line in the Nazco Valley, left unsurveyed, be- 
tween Fort George and Bute Inlet, at the close of 1874. Before the opening of 
spring, they reported that there were no serious obstacles to be encountered. 

(Concentration of operations.) 

In previous years, surveying operations had been widely divergent, increasing 
the difficulty of supervision, as well as adding to their cost. There was no longer 
necessity for this condition of things, as the field of enquiry in the Southern and 
Central Districts of British Columbia, had been well travelled over. Accordingly, it 
was deemed expedient to confine the survey operations of this season to the country 
to the north of Bute Inlet and Téte Jaune Cache. It was also determined to make 


a location survey on Vancouver Island from Esquimault to Nanaimo. 


(Trial location from the Yellow Head Pass to Fort George and Bute Inlet.) 


The reported results of the Smoky River expedition also pointed to the expe- 
ency of making a trial location from Yellow Head Pass, down the valley of the Rive 


Fraser to Fort George and thence across the country by the Nazco valley, to the 


Homathco and Bute Inlet. 


Five parties were selected for this work, and as the season for operations was 
dvanced before those detailed for the survey lying between Fort George and 
ellow Head Pass could reach that locality, arrangements were made for them to 
vinter in the mountains. They were thus enabled to take advantage of any oppor- 
ay for carrying on field operations during the winter, and in the following season to 


we the time usually taken to reach these distant stations. 


——___ 


*Vide Appendix H, page 145, Report and narrative by E. W. Jarvis, 
4 


A trial location was completed nearly the whole way from Waddington Harbour 


to River Stewart by the Nazco valley. The survey was carried through the Cascade 
mountains by the cast branch of the Homathco, where a more favourable line 

was obtained than that by the west branch, giving an easier ascent to the central 
plateau, with less tunnelling and heavy work. In the locality of the Blackwater and 


Chilacoh Rivers, difficulties were met, which called fora revision of the surveys at this 


point. 


(Survey from Fort George to Dean Channel.) * 


An exploratory survey was made from the Kamsquot Bay, on the Dean Channel 
up the valley of Salmon River, intersecting the line to Bute Inlet from Fort 
George in the valley of the Blackwater. This examination gave promise of a cont 
paratively favourable line to Dean Inlet, some 50° miles shorter than the line to Bute 


Inlet. 


(Explorations at Gardner Inlet) 

The explorations made at Gardner Inlet were not satisfactory. A line of measure 
ments was made from Kemano Bay by a valley across a depr ession in the Cascade Mout 
tains. The survey terminated 22 miles from Kemano Bay, where a Lake was found 
flowing in the opposite direction from the coast. This Lake proved to be not mort 
than 25790 feet above the tide, but an intervening ridye, 4,019 above sea level, would 


require to be tunnelled. 


( Pine River Pass.) 


An exploration made in the course of the year, confirmed the fact reported By 
Indians, that a depression in the Rocky Mountains existed some 50 or 60 miles south 0 
Peace River, designated Pine River Pass. It appears to be ofno great altitude, and 0. 
sufficient importance to justify further examination should it be deemed advice r 
incur the expense of continuing the survey to any points further north than thos 
which have been under consideration.* 

A description of the survey operations during the year, with full details, will b 


found in the Appendix.t 


* Vide Geological Report by Alfred R. C. Selwyn, 1876, page 68. 
{Vide Appendix I, page 162, Report by Marcus Smith on Surveys made in 1875, 
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In the Sixth Year. 
hen 


(Winter examination of the coast.) 

The work this year began with a winter examination of the coast. Little or noth- 
ing being known of the climatic condition of the several deep Inlets or Fiords which 
indent the mainland, except.during the summer, it was considered necessary to gain 
some knowledge of them in winter. An expedition was accordingly despatched by 
teamer, at the beginning of February, to obtain as much information as possible 
-especting the formation of ice in the different channels, and to make special explora- 


ions on shore in the valley of th e Kitlope. 


Much ice was reported in Gardner Inlet. The steamer first struck it at about 25 
niles from the Head. The Indians met there stated that the Inlet had been frozen 
ver for about a month, and, as the ice remained until April, a considerable extent 


f this Inlet must have been unnavigable for fully three months. 


The Indians at the same time stated that the phenomena of that winter were not 
n accord with those generally experienced ; that Gardner Inlet was seldom frozen to 
be same extent as it then was, and that the greatest distance the ice had been known 
0 extend down the Inlet was to a point about two mites below Kemano, and that even 
his extent was of rare occurrence. Above Kemano it is not surprising that the water 
hould freeze when the temperature is low. The inlet is narrow and land locked, and 


he water, which is reported nearly fresh, is rarely ruffled by a breeze, 


i The Indians stated that Dean Inlet had been frozen for a short time, but that 


here had been no ice at Bute Inlet during the winter. 


Snow slides are reported as formidable difficulties in many localities in the Cas- 


ade range. Where the mountains are steep they are most frequent. In some 


laces, acres of thick masses of snow, carrying trees and boulders, slide down the 


1ountain sides with great violence. 
(Unsuceessful attempt to cross the Cascades.) 


The exploration made in 1874 and 1875, between Dean Inlet and Lake Francois, 


ill remaining unconnected with the examination made from Guardner_Inlet, it was 


| 
*Vide Appendix J, page 177, Report on winter examination, by C. H. Gamsby. 
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deemed advisable to fill up the intervening gap with as little delay as possible, as 
future operations might be determined by the result obtained. 

Accordingly, the party sent from Victoriain February was directed to perform the 
work, if possible. The weather, however, proved unfavourable. The snow wasso deey 
that every effort was fruitless. After great labour the party succeeded in making ar 
exploration up the River Kitlope, 46 miles, discovering that the source of that rive 
is in a basin or low “divide,” between the waters of the Dean and Gardner Inlets. 
They did not, however, succeed in passing across the Cascade chain. 

(Severity of the winter.) = 

The severity of the winter of 1875-6 in British Columbia, was, according t 
every account, beyond precedent. This circumstance was so far fortunate, as 1 
afforded evidence of the more marked climatic difficulties to be contended against 
The snow-fall was great, and the floods in spring time were unusually heavy, indi 


cating where precaution is necessary in locating the line. 


(Completion of the trial location to Bute Inlet.) 


A trial location survey was completed from the Yellow Head Pass, by the bank 
of the Fraser to Fort George, and across the country to the Homathco, where 
re-survey and location has been effected through the Cascade chain to Waddingtoi 
Harbour. Great improvement has been made on the line first traced. It is n¢ 
possible to avoid tunnels and heavy rock excavations along the descent by th 
Homathco to the sea, but it is found that the quantity of work first deemed necessa 
can be much reduced. The last survey shows eight tunnels, with an aggr egal 
length of 14 miles, on the first 46 miles east from Waddington Habour; and si 
tunnels, in all ? of a mile long, thence to the Yellow Head summit; a total nggrega 
on this route of 14 tunnels, the length being 2 miles on the 547 miles of line. Tl 
heaviest ascents from the seaare 105-6 feet, 84 feet and 66 feet per mile. The aggregal 
length of the first is 13} miles, and of the two latter, 3 miles. At no point on th 
remaining length do the gradients exceed 52°8 feet per mile. 

(Trial location to Dean Inlet.) F 

The trial location survey from the Dean Channel, by the Salmon, Blackwater an 
Tscultaesli Rivers, to a point of intersection with the Bute Inlet line, in the Chilaco 


valley, has resulted favourably. The line to Dean Inlet is 55 miles shorter than 1 


i 
i 
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Bute Inlet. There are, however, 8 miles of a gradient, 1133 fect per mile, one mile of 
105°6 fect and 19 miles, ranging from 65 feet to 92 feet per mile. With the exception 
of these 28 miles, there is no gradient over 52:8 feet per mile, between Dean Inlet and 
the Yellow Head summit. For a distance of 20 miles, heavy bridging and excavation 


will be called for, together with 13 tunnels of an aggregate length of 2 miles. 


(Alternative line to Dean Inlet.) 


The exploratory survey of an alternative line from Dean Inlet has been made. 
It leaves the Salmon River about 45 miles from tide water, crosses a “divide” to 
waters which flow in a north-easterly direction, and follows the course of the Rivers 
Kuchu, Nechaco and Stewart, to a point near Fort George. With some exceptions, 
the gradients and works of construction on this line would be easy, but its length is 


15 miles greater than the more southern line to Dean Inlet. 


(Exploration inland from Gardner Inlet.) 


The exploration made this year, south and west from Lake Francois, developes 
the fact that a favourable line, with light gradients, from Fort George to within 22 
miles of Kemano Bay, on Gardner Inlet, can be secured. On the remaining 22 


miles, however, grave difficulties are to be met. 


(Re-survey between Yale and Lytton.) 


The re-survey along the River Fraser, between Yale and Lytton, establishes the 
entire practicability of the line between these points. Hasy undulating gradients 
may be secured, but the works of construction will be heavy. 

A detailed account of the several explorations and surveys, together with a 
lescription of the engineering character of the lines examined and results to date, 


8 presented in the Appendix.* 


THE WORK ACCOMPLISHED IN THE MOUNTAIN REGION. 


The results of surveys in the Mountain Region may be thus recapitulated :— 


The information obtained is tolerably complete as regards the greater part of the 


sountry between the southern boundary of British Columbia and the 56th parallel. The 


*xaminations in this region have extended over a breadth of seven degrees of 


———— 


_ *Vide Appendix K, page 182, Memorandum by H. J. Cambie; also, Appendix T, page 254, 
Jescription ot the engineering features of lines in British Columbia, by Marcus Smith, 


latitude by fifteen degrees of longitude. The only portion respecting which out 
information is deficient, is the district bordering on and drained by the River 


Skeena and its tributaries. 


(The Rocky Mountain Passes.) 


Six passes through the main Rocky Mountain chain have been examined: the 
Peace River, the Pine River, the Smoky Kiver, the Yellow Head, the Athabasca and 
the Howse. Two of them, the Howse and the Yellow Head, have been regularly sur. 
veyed. These examinations, together with the surveys and explorations which 
have been made throughout the contiguous districts, show that beyond question the 
advantages of the Yellow Head Pass,----every consideration being taken into account,— 
outweigh those of any of the other passes; that the opening at that point offers 
superior facilities for carrying the line of railway through the main range of the 
great mountain chain; and in fact that the Yellow Head Pass, better than any other 
opens the way to every harbour on the coast, from the straits of Juan de Fuca 


to the latitude of Dean Inlet. 


The harbours north of Dean Inlet are equally accessible by the Yellow Head 
Pass. It is possible, however, but by no means certain, that the more northern har 
bours may be reached with greater ease by one of the more northern passes of Pine o1 
Peace River. Accordingly, the selection of a terminus on Gardner Inlet, or at Port 
Essington, would call for more extended examinations in the mountains in the northel 
latitudes. Indeed, regular railway surveys, from the coast, via Pine River and Peaee 
River, to the prairie region to the east, would be required, to obtain data for com: 
parison with the Yellow Head Pass, and to determine which of the routes may be pre 
ferable. e 


MP 
While the question of the Pine River and Peace River Passes, in connection with 


lines to the two most northern harbours, is yet undecided, it is, however, undoubtedly 
established that the main Rocky Mountain chain can be crossed with ease by the 
Yellow Head Pass. The major problem is accordingly satisfactorily solved, and it 
remains to be considered how the minor ranges of mountains, and the other physical 


obstacles which present themselves, may be surmounted or avoided, 
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(Route through the Yellow Head Pass.) 


Starting from the Athabasca, a river on the prairie side of the main chain, at a 
point known as old Henry House, the line enters the approach to the Yellow Head 
gass, and follows a westerly course through a fine, meadow-like expanse, lying fully a 
vertical mile lower than the lofty peaks which rise up on both sides. Passing through 
his low, open, and favourable passage, the line continues in its due westerly course, in 
Ul, some 60 miles from old Henry House, to Téte Jaune Cache. At this point, it inter. 


ects a remarkable valley, sunk deep in the mountains, and stretching for more than 


00 miley in a nearly straight north-westerly and south-easterly course, 


To the north-west, it is occupied by the River Fraser, and to the south-east by 
he Canoe River, to Boat Encampment, and thence by the Columbia and the Kootenay 
tivers to beyond the international boundary line. This extraordinary valley is at an 
levation of from 2,000 to 3,000 feet above the sea, while at no great distance from it 
nthe north-eastern side, the crests of the Rocky Mountains, stand erect from 


0,000 to 15,000 feet in altitude. 


(Deflection of Route.) 


Lofty mountain masses extend on the opposite side of this deep-lying and singu- 
wly straight valley or trough. These mountains are continuous and unbroken except 
i two points. The most southern opening is abreast of Boat Encampment, where 
1¢ Canoe River flows into the Columbia, and where the latter river all but completely 
verses its course, and flows south through the passage. The more northern open- 
ig, not far south of Téte Jaune Cache, contains Lake Albreda, which, at certain 
asons of the year, discharges its waters both north and south, the southerly discharge 
eding the River Thompson. The Thompson itself flows in this locality nearly due 
uth, and is walled in between the Columbian range on the east, and the southern 


‘tension of the Cariboo Mountains on the west. 


(Unsuccessful efforts to pierce the Cariboo Mountains.) 


_ Many fruitless attempts have been made to carry the railway line through 


a 


> colossal wall of mountains which presents so imposing a barrier to its 


sterly course for so many miles north and south of Téte Jaune Cache. So far ag 


| 
| 
| 
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known, every depression has been examined, and every indentation explored, without 
success. The few lateral valleys, which at wide intervals exist, immediately terminate 
in gorges, again to disappear in glacial sources at high altitudes. 

It is evident that at Téte Jaune Cache, two courses only are open for the railway 
The one in a north-westerly direction by the Fraser and the great valley described ; 
the other due south by the Albreda and the River Thompson. By either of these 
two routes the lofty and defiant Cariboo Mountains may be flanked, and the great 


plateau in the interior reached. 
(The Central Plateau.) 


Between the 49th and 50th parallels, the greater portion of the central plateat 
of British Columbia has a general uniformity of altitude, varying from 3,500 to 4,00( 
fect. Many of the rivers are sunk deep below the general surface, and the plateau i 
crossed here and there by irregular hilly ranges of considerable elevation. Toward 
the north-west, the plateau passes into a somewhat lower level, with many lakes 
lying at a general elevation of more than 2,000 feet’ above the sea. In this sectior 
the river valleys are less sharply cut than those described farther to the cout 


and are, in consequence, more favourable for railway construction. 


(Lines through the Cascade Mountains.) 


The Cascade chain, which rises between the central plateau on the one side an 
the coast on the other, presents everywhere formidable difficulties. It has now bee 
pierced by at least twelve different lines, five of which have been surveyed will 
{transit and level, the others have been explored and barometric measurements madé 
Of the twelve lines, it is known that the five instrumentally surveyed are practicabl 
for railway construction, and it is believed that three others can be placed in th 
same category, making in all, eight lines from which a choice may be made. Th 
remaining four can be left out of consideration. The eight lines referred to are : 


follows :— 


By the Coquihalla to Burrard Inlet. 

By the Fraser to Burrard Inlet 

By the Lillooet and Lake Anderson to Howe Sound. H 
By the East Branch of the Homathco to Bute Inlet, 


au 


By the West Branch of the Homathco to Bute Inlet. 
By the River Bella Coola to the N orth Bentinck Arm. 
By Salmon River to Dean Inlet. 

By the Kemano Valley to Gardner Inlet. 

By the River Skeena to Port Essington. 


Although these eight lines through the Cascades may be viewed as practicable, 
one of them, that by the West branch of the Homatheo, is substantially a loop line 
between two common points, and being less favourable and more costly than the line 


by the East branch of the same river, is practically superseded by the latter. 


On the other hand, the surveys across the central plateau have led to the com- 


bination of portions of one or two lines, so as to form distinct lines, thus resulting in 


eleven definite routes. 


(Routes from the Yellow Head Pass to the coast. ) 


These routes are classified in sroups to facilitate comparison. The Southern group 


somprises those terminating at points near the extreme southern limit of the coast of 


he mainland. The Central group embraces those lines converging at Bute Inlet, 


pposite the middle portion of Vancouver Island. The Northern group embraces 
hose routes which lead to harbours on the coast, entirely to the north of Vancouver 


sland, 


SOUTHERN GROUP. 


Route No. 1.---From Yellow Head Pass, vid Lake Albreda, River Thompson, 


| Lake Nicola and. Coquihalla Valley to Burrard Inlet, 


Route No. 2.--From Yellow Head Pass, vid Lake Albreda, River Thompson and 


the Lower River Fraser, to Burrard Inlet, 


Route No. 3.--From Yellow Head Pass, vid Lake Albreda, Rivers Thompson, 


Bonaparte and Lillooet and Lake Anderson, to Howe Sound. 


CENTRAL GROUP. 


Route No. 4.---From Yellow Head Pass, vid Lake Albreda, River Thompson 
River Clearwater, Lac-la-Hache, River Chillicotin, and Kast branch 


of River Homathco, to Waddington Harbour. 


Route No. 5.----Alternative route to No.4. Discussed in former progress reports, 


but now abandoned. 


Route No. 6.----From Yellow Head Pass, vid River Fraser, Fort George, River 
Chilacoh, River Nazco, and East Branch of River Homathco, to 


Waddington Harbour. 


NORTHERN GROUP. 
re 


Route No. 7.—From Yellow Head Pass, vid River Fraser, Fort George, River, 


Chilacoh and Bella Coola, to North Bentinck Arm. 


Route No. 8.—From Yellow Head Pass, vid River Fraser, Fort George, River 


Chilacoh, River Blackwater and Salmon River, to Dean Inlet, 


Route No. 9.—From Yellow Head Pass, vid River Fraser, Fort George, River 


Nechaco and lower portion of Salmon River, to Dean Inlet. 


Route No. 10.—From Yellow Head Pass, vid River Fraser, Fort George, River 


Stewart, River Nechaco and Kemano, to Gardner Inlet. 


Route No. 11.—From Yellow Head Pass, vid Kiver Fraser, Fort George, Rivet 


Stewart and River Skeena, to Port Essington. 


(The routes to Northern harbours.) 


The two last on the list, No. 10 and 11, are but imperfectly known. Enough 


however, has been learned respecting the position and levels of the lakes and riven 


and the general topographical features of the country on these routes, to justify th 


belief that further and more accurate surveys would result in obtaining feasibl 


railway lines. 

It is not supposed that these lines would be free from engineering difficullag 
Indeed, it may be assumed that heavy work would be unavoidable in the descan 
from the level of the lake district, in the interior, to the sea, through the Cascad 

: 


range. The extent of these difficulties, and the best mode of overcoming them, cal 


only be ascertained by instrumental surveys. i 
In the meantime, it is deemed advisable to keep these northern routes in pr om 


nence, on account of the advantages which they undoubtedly possess, viewed in om 


nection with the question of through traffic, si 
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(The routes open for consideration. ) 


These eleven routes, reduced to ten by the abandonment of Route No. 5, termi- 
nate on the coast of the mainland at seven distinct harbours, and they all converge 
to Yellow Head Pass. To the number may be added the two additional routes, run- 
ning east from the two most northern harbours, by the low-lying passes at Peace 
and Pine Rivers. Thus, we have in all, a dozen routes across the Mountain Region 
open for consideration, but for the reasons set forth, a comparison of them will be 


limited to the ten especially described. 
OPERATIONS IN THE PRAIRIE REGION. 


In the First Year 
1871. 
The prairie country merges into the woodland between Red River and Lake of 
the Woods. An arbitrary dividing line between the two Regions might be drawn at 
any point in that locality; but as it will be found convenient during construction, to 
sarry the limit of the Woodland Region west to the well-established point, Selkirk, 
| 


t has been deemed advisable to consider the Prairie Region to be bounded on the east 


side by the Red River and Lake Winnipeg. 


(Limits of the Prairie Region defined.) 
For similar reasons, it is expedient to adopt a well-defined boundary line on the 
vestern side of the Central Region. In gencral terms, the Rocky Mountains have been 
aken as the western boundary. These mountains undoubtedly form bold, geographical 
and marks. On their eastern side they rear themselves high above the adjacent 
ountry, and from their lofty crests, here and there, great spurs or subsidiary moun- 
ain masses project, which stretch out into the lower level, forming intermediate 
alleys, so that a line along their base would be extremely sinuous and difficult to 
race. Moreover, explorations in the Mountain Region have, for the most part, been 
onfined to the country on the western side of the various passes. As these passes 


re found on the line of boundary of British Columbia, the eastern limit of that 


Eirince is a convenient division line between the Central and Western regions of the 


| 


irvey. 


The Prairie or Central Region will therefore be assumed to extend from Red River 


nd Lake Winnipeg on the east, to the boundary of British Columbia on the west, 
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(General Characteristics. ) 


It will not be necessary to describe the physical characteristics of the Prairie 


Region, a full description having already been given in previous reports * 


(Previous Explorations.) 


1871 


The explorations made by the Imperial Government, within the limit 
of the Prairie Region, suggested that no complicated difficulties of construction woul 
be experienced. The information obtained, however, indicated that, as the river 
which drained the region flowed for the most part in deeply eroded channels of grea 
width, the bridging might prove a serious consideration. Special information on 
this point, therefore, became indispensable. It was equally necessary to obtain furthe 


data relative to the approaches to the several mountain passes. 


(Commencement of Examinations.) 


Accordingly, in 1871, parties were sent out to examine the Plain Countrm 
in different directions, between Ked River and the mountains. The information 
obtained, confirmed the view that in many sections the great river channels coul 
not be crossed without great cost. Difficulties of this character promised to be leas 
formidable on one route; that by Lake Dauphin and the valley of Swan Rive 
to the level of the first prairie steppe, near Fort Pelly, and thence proceedin; 
nearly due west to the South River Saskatchewan, which it crosses about latitud 
52° 22’. The channel in this locality was found comparatively easy for bridging 
West of the crossing of the South Saskatchewan, a line was projected to cros 
the North Saskatchewan at one point only; which crossing, it was considered, migt 
be effected at some distance above Edmonton. It was hoped that the enormously wid 
and deep troughs through which the rivers of the plains in many places flow mig 


be best overcome by the line being turned in the direction described. ? 


The explorations were extended in a westerly direction to Rocky Mountai 
House and Kootenay Plain, near Howse Pass; as well as to the River Athabasca, ¢ 


far as Jasper House. Branch explorations were likewise made to Lac la Biche, 1 


*Vide Report January 1874, page 6. 
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miles to the north of the North River Saskatchewan and to other points. Important 


special information was thus obtained respecting a wide extent of country. 


The total distance travelled by these parties, west and north, from Red River, was 


fully 5,900 miles. 


In the Second Year 
1872. 


The knowledge acquired in the previous year, and the open character of the 
country, which admits of rapid examination, were considered a. sufficient reason for 
postponing regular railway surveys in this district until the work in the mountains 
and woodlands, to the west and east, was further advanced. There were, therefore, 
no examinations made in 1872, beyond the general reconnaissance of the writer 
throughout the entire field of survey. A reportof this journey has already been made 
public.* 


‘(Peace River District.) 


In connection with the personal reconnaissance referred to, explorations were 
made of the Peace River District by members of the expedition, detailed for that 
purpose. A wide extent of country, far to the north of the Saskatchewan, was 
reported as being unsurpassed in fertility; and, notwithstanding its high latitude 


with a comparatively dry and salubrious climate. 


In the Third Year 
1873. 


When the writer was travelling through the Prairie Region in 1872, difficulty was 
| 


occasionally experienced in finding water suitable for the daily wants of the party. The 


subject was brought under the notice of the Government, and recommendation was made 


to have the water-bearing qualities of each locality tested, and at points where a suffi- 


cient surface supply was not found, to sink experimental borings. By this means it 


was hoped that the possibility of obtaining water by. ordinary, if not by artesian 


wells, would be established. 


*Vide Report January 1874, pages 11 and 35, also “‘Ocean to Ocean.” 
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(The question of water supply.) 


This duty was placed under the supervision of the Director of the Geological 
Survey, who undertook an investigation with regard to the water supply and the 


question of mineral fuel along the entire length of the Saskatchewan, between Rocky 


Mountain House and Lake Winnipeg. 
(Internal Navigation.) 
During this season, surveys were made of the portages and streams between 
Lakes Winnipeg, Manitoba, Winnipegoosis, and the River Saskatchewan, at Cedar 


Lake, with the view of ascertaining how far these several waters could be made 


available for navigation. 


In the Fourth Year 
1874. 

Examinations which had been made, established: 1st—That to carry the line 
from Red River vid the south of the Riding Mountains, would involve much heavy 
work in crossing the deep and wide valleys of the Assiniboine and its tributaries. 2nd— 
That by making a divergence by the east and north of the Riding and Duck Mountains, 
and up the valley of Swan River, the heavy work would be avoided, but that the lattel 
course would necessitate a considerable detour from adirect line. Accordingly, further 


examinations were called for. 


(Route by the Narrows ; Lake Manitoba.) 


A survey of the Narrows of Lake Manitoba was made with the view of ascertain: 

ing how far it would be practicable to bridge these waters. It was found that at the Nar. 
ows of the Lake, the width of the main opening is only 2,650 feet, with an average 
depth of 10 feet, and that the railway may be carried across at this point at little 
expense compared with the saving effected in avoiding the heavy work or the detour or 
the other lines which had been projected. By crossing at the Narrows, it was found 


that the length of the line is shortened about 30 miles. 


(Selkirk to Livingstone.) 
During the summer and autumn, an exploratory survey was made from the 
crossing of Red River at the Town Plot of Selkirk, in a nearly due north-westerl} 
direction, by the “ Narrows” to the turn of the Duck Mountains, and thence up the 


valley of the Swan River to Livingstone, 
A) S 


¥ 


The whole distance is over 270 miles. It was established that for 200 miles the 
ine will have but few curves, and will be otherwise favorable. The line of survey 
vas pushed to the north of the Duck Mountains, their northern edge forming an 


mportant objective point. 


Between the Duck Mountains and the Porcupine Mountains, the River Swan 
lows in a north-easterly direction to Lake Winnipegoosis. The line, in ascending 
his valley, passes to the south of an isolated elevation named Thunder Hill, rising 
0 1,937 fect above sea level. This survey shewed light average earthworks, 
vith heavy bridging only on the last thirty miles. In the latter section, there are 
ix gullies of about 1,000 feet wide, from 50 to 80 feet deep. 


* 


(Character of the Country Traversed.) 


Between Selkirk and Livingstone, woodland and piairie generally alternate for 
he first 45 miles from the Red River. Some wet soil, however, is met with in this 
‘tretch—in one instance, running into a bog three miles across, but drainage is not 
lifficult, as there is a good eastern full, For the succeeding 50 miles, the country is no 
0 low, being elevated about forty feet above the level of Lake Manitoba. For the 
nost part, if is wooded with scrubby oaks and good sized poplars. Frequent patches 
f wet land make their appearance, but it is capable of being drained by ditching, 


ind converted into meadow land. 


_ For about twelve miles, up to the Narrows of Lake Manitoba, the land is generally 


ow, in some spots being but little above the high water of the lake. 


After passing the “ Narrows,” the land continues low for some fifteen miles, but 
hroughout the remaining 150. miles, till Livingstone is reached, the natural drainage 
5 excellent, if we except the immediate neighbourhood of Lake Winnipegoosis. In 
he low country, a number of muskegs will have to be crossed, but they are reported 


0 have firm clay bottoms, and to be, generally, not difficult of drainage, 


All along the lengthy section, between the lake district and Livingstone, the 


oil is, generally speaking, productive; a description peculiarly applicable to the 


‘wan River locality, some sixty miles in length, by about twenty miles broad, where 


} 


he soil is exceedingly rich, 
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(The Timber Supply.) 

With regard to timber, well-sized poplars are abundant everywhere. On the 
fifty miles of the route, east of Livingstone, white spruce trees of excellent quality 
were found, with a diameter of 24 feet; some reaching 3} feet. On the Duck 
Mountains, a magnificent growth of this timber is reported, much of which is within 


easy reach of the line. A sprinkling of tamarac is also met in some places. 


The presence of timber in the district described is important. It must prove 


invaluable for construction purposes in the extensive prairies at no distant date.* 


About fifty miles cast from Livingstone, the line passes through an abundan 


supply of gravel, suitable for ballast. 


(Navigation of Lakes and Rivers.) 


During the season, a survey was made between Lakes Winnipegoosis and Mani 
toba, with the view of connecting the two waters. Other surveys of a similar kind 
were made at points on the Saskatchewan, having in view the improvement of th 
navigation, 

(Boring Operations.) 

Boring operations in connection with the question of water supply were com 

3 


menced, but much progress was not made. 


"(Telegraph to Edmonton.) 


It was deemed important to erect a telegraph along the railway route, so soon a 
the linc should be determined. Tenders were received iu July , and in October 
contracts were entered into for constructing a telegraph tine from Red River t 
Edmonton. 

(Location Survey, Selkirk to Livingstone.) 

It being designed that the telegraph should be placed on the precise line 0 
the railway and its general route having now become established between Selkirk 
on Red River, and Livingstone, near Fort Pelly, a location survey became necessary 
Accordingly, before the scason closed, the location was commenced between Selkirk 
and Livingstone, the surveying parties remaining in the field, and carrying on th 
work during winter. 3 


aia 


*Vide Appendix L, page 185. Report by Granville C. Cunningham. 
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In the Fifth Year. 
1875. 


The location surveys were carried on with so much determination and vigour, 
that, notwithstanding the distance, fully 270 miles, and the inclemency of the 
weather, together with inadequacy of shelter, the survey of the whole section from 


Livingstone to Selkirk was completed before the arrival of spring. 


(Exploring and Locating West of Livingstone.) 


It became equally necessary to prepare for telegraph construction on the still 
onger section from Livingstone to Edmonton, and thence to the western limit of the 


central region. 


Accordingly, in March, arrangements were made for carrying on the survey, 
and during the whole season, efficient exploring and locating parties were actively 
engaged between Livingstone and Yellow Head Pass, the distance being about 775 


miles. A detailed account of these operations will be found in the Appendix. * 


Commencing at Livingstone, a reconnoitering party advanced in a westerly 
direction along the general route, which from previous information, it was thought 
advisable to examine more thoroughly. The main survey party followed, re- 
ceiving suggestions and directions from time to time from the exploring party in 
advance, and were thus enabled to carry on the work of determining the line with 


I ‘apidity. 


In a densely wooded country, it is necessary to have the line staked out with 
tolerable accuracy, in advance of telegraph construction, on account of the necessity 
for clearing. Ina prairie or open country, it is not so important, but it is desirable 
Lo have the telegraph erected along the general route of the railway, and, where 


practicable, on the precise line. 


| (The Atlantic and Pacific Surveys Connected.) 


| The course of proceeding adopted in the open country, admitted the determina- 


ion of the line with sufficient precision, and favoured the rapid execution of the 


~ 


‘vide Appendix M, page 189. Progress Report by H. A. F. Macleod. 
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work. By the 13th November, a continuous exploratory survey had been made 
from Livingstone, west, to Root River,—a tributary of the Athabasca—the distance 
measuring 629 miles, Some portions of the line thus surveyed were not perfectly 
satisfactory, and required revision, but the work accomplished served the immediate 
purpose, in connection with the construction of the telegraph, and is, in every way, of 
greatvalue. It formed the connecting link in the chain of exact instrumental measure- 
ments from the Atlantic on the one side and the Pacific on the other, and tested the 
accuracy of the levels which had so laboriously been carried mile by mile from both 


oceans, 
(Unsuccessful Exploration.) 


During the year, a volume was published giving an account of the travels of the 
Earl of Southesk, some 15 years previously, in a portion of the Rocky Mountains, 
Some of the chapters of this book, and especially the sketch maps it contained, led 
to the hope that a more direct route might be found from the Yellow Head Pass to 
Edmonton, than any yet known. Accordingly, instructions were given to test the 
question by a thorough exploration, and, if expectations were realized, to follow the 
exploration by an exploratory survey. 


It was considered important to have the examination made without delay, so 


a 


that the overland telegraph should be carried by the best route. 


In the appendix will be found a detailed account of this exploration.* It failed 
in its immediate object, but it established that-the line previously surveyed, from the 


pass through the mountains, by the Athabasca to Root River, could be amended. 


(Location West of Edmonton.) 


All doubts being set at rest as to the proper course to be followed, the location 
of the line thiough the wooded country to the west of Edmonton, was deemed 


expedient, so that the telegraph might be proceeded with. ‘| 


(The Timber Supply.) 


The surveys this year showed that a larger tract of country is covered with woods. 


' 


than was previously believed. It was generally concciyed that the country on 
2 


the south side of the Saskatchewan was an almost treeless prairie. The 


* Vide Appendix M, page 193. Exploration of Maligne Valley. &c, by H. A. I’. Macleod. 
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engineering parties, however, found a great deal of timber; fully one half of the 
line surveyed from Livingstone to Edmonton passing through woodland. Poplar is 
almost the only description of wood found. It is closer grained than that seen in 
Ontario. When dry, it makes very good fuel, resembling in quality soft maple. 
West of Edmonton to the mountains, the country is almost wholly wooded, some 
groves of very fine white spruce being found. As the mountains are approached, the 
poplars decrease in number, while increasing in size. In this district, scrub or pitch 
pine begins to appear somewhat plentifully, and among the mountains, pine and spruce 


are the only timber met with. North-east of Carleton, very good white spruce is found. 


(Coal.) 


Beds of coal crop out on or near the railway line, where it crosses some of the 
rivers, noticeably the north Saskatchewan and the Pembina, further to the west also, 
on the McLeod, and at Coal Creek near the entrance to Jasper Valley. The bed at 
the Pembina crossing is 20 feet thick. 

(Average Character of Works.) 

Though some portions of the country traversed by this year’s survey are hilly 
and somewhat broken, its general character is such that the average works of 
construction, will be light. More favourable crossings of the larger rivers have been 


found than were anticipated. 


The construction of the telegraph made considerable progress. Before the close 
of the year, the posts were erected and the wire placed in position for 535 miles, but 


the clearing was not completed for that distance. 


In the Sixth Year. 
1876, 
The work this year commenced with the placing of two locating parties between 
the North Saskatchewan, not far from Edmonton, and the extreme western boundary of 
the Central Region. This work, like that of the previous winter, was carried on with 
difficulty on account of the severity of the weather,—the temperature frequently 
ranging 40° below. zero,—and from the distance from settlements where supplies and 
shelter could be secured. Notwithstanding all drawbacks, operations were vigor- 


ously prosecuted, and although some members of the staff suffered from exposure, 


i) 


a great deal of work was satisfactorily acecmplished, 


— olin ae 
(Surveys East and West of Edmonton.) ; 

During the winter and following summer of this year, the explorations an 
surveys were continued for the purpose of effecting improvements in the line pl 
viously laid down, east and west of Edmonton. The examinations to the east wor 
carried on chiefly in the neighbourhood of the Willow Hills, along Battle River and 
Buffalo Coulé, where the endeavour was made to avoid difficult ground and heavy worl 
West of Edmonton, new exploratory surveys were made between the rivers McLeod an 


Athabasca, and a line, more favourable than that found in the first survey, was obtaine 


From the point reached on the Athabasca, the exploratory survey was extende 


up the valley of that river to the mouth of the Assiniboine, not far from Jasp¢ 


House. 
(Location Surveys.) 


Location surveys were made from opposite Edmonton to the River McLeod, 15 
miles ; also from the mouth of the Assiniboine, up the Jasper Valley, to the entrane 
of the Caledonia Valley, 20 miles. ‘The whole line, therefore, through the woode 
country, on the eastern base of the mountains, is now practically determined and se 
out, and there is nothing to prevent the telegraph contractor proceeding with hi 
work. The distance from Edmonton to Yellow Head Pass is nearly 260 miles. Th 


surveys and re-surveys of 1876 covered the whole length. A trial location embrace 


160 miles of the distance.* 


(Telegraph in Operation to Edmonton.) 


The work of erecting the telegraph through the Prairie Region proceede 
rapidly. Before the summer was over, the wire was in position to a point on the rai 


way line some 20 miles south of Fort Edmonton. 


THE WORK ACCOMPLISHED IN THE PRAIRIE REGION. 


The examinations in the Prairie Region have established satisfactory results. 
We are able to avoid the serious difficulties looked for in crossing the larg 
rivers which are met with in the vast plains of the interior, and which lie in channel 


generally wide and deep. 


(Bridging.) 
There are indeed comparatively but few bridges of marked extent and cos 
required in this location, comprising 1,043 miles. 


*Vide Appendix Y, page 337, Report on Surveys in 1876 by H. A. F. MacLeod. 
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The following list sets forth the more prominent structures claiming special 


gnsideration. The dimensions given are open to revision. 


I UMOLIM Oli vate es icat ues ve pe eiics 4 spans of 200 feet; height, 42 feet. 
River South Saskatchewan... 5 : 200 “ vO a 
Be PEO VIV CD. .5,- <0 vu coves cade: . 4 i 100 " SU fey 
River North Saskatchewan... 5 ae 200 tt GAO 
Pe SL CIODING. ...scGicesscses sO 200 tf DO ee 
Priver Mcleod} ic.c.5ccceess deus 3 ef 100 ch 80. 2% 
Mivor AtHADASCA..,..0cecs0+.-+s 2 : 200 i Bie ome 
(Mountain) Assiniboine...... 3 : 200 ZO 
ITV Ol... see's see ares seee 2 a 200 a Teas 


There will also be required probably 30 single spans, ranging from 100 feet to 


0 feet, together with a considerable number of smaller openings for streams. 


Several deep ravines, almost dry or with insignificant streams, have also to be 
rossed either by embankments or viaducts. Two of these call for heavy works. 
‘he Grizzly Bear Coulé, 668 miles west of Selkirk, has a depth of 160 feet, and a 
vidth of about 1,400 feet. Buffalo Coulé, 690 miles west of Selkirk, is 100 feet deep 
y about 1,400 feet wide. There are three other ravines, averaging 2,300 feet wide 


y 45 feet in depth. 
These are the chicf points which appear to necessitate heavy works. Thus the 


ridging, when averaged over the whole distance, will be remarkably small. The 


ther works of construction will be comparatively light. 


(Gradients.) 

The gradients and alignment will nowhere be less favourable than on the 
ailways now in operation in the older Provinces. The maximum gradient between 
he Yellow Head Pass and Selkirk will be 52°80 feet per mile. Up to a point 468 
niles west of Red River no gradient ascending eastwards in the probable direction of 


avy traffic need exceed 26-50 feet per mile. 


(The Peloeraph 
The line is located throughout the entire length of the Region with sufficient 


ecuracy to admit of the construction of the overland telegraph. Telegraphic 


: 


communication has been established from Winnipeg on the Red River to the long 
tude of Edmonton, a distance of 807 miles. There remain only 256 miles to reac 


the Yellow Head Pass. 


(Navigable Branch Lines.) 


The line established intersects the navigation of Lakes Winnipeg, Manitoba, an 
Winnipegoosis, Red River and the South and North Rivers Saskatchewan. Thes 
water channels will furnish connecting lines of travel, to be traversed by suitabl 
constructed steamers; the total length of these water communications being full 
2,000 miles.* They will greatly aid both in the construction of the Railway an 
in the settlement of the country; and hereafter will doubtless furnish valuabl 


contributions to the traffic of the Line. 


(Wood, Coal and Iron.) 
The line runs through the wooded groves contiguous to the prairie sections 
The advantage of this feature in the location is obvious. The timber will become ¢ 
great value, as itis available for construction and for the purpose of fuel, as setth 


ment calls for it. 


The line, where it crosses several of the rivers, especially in the western half ¢ 


the Region, intersects outcrops of mineral fuel. 


The presence of coal needs no argument to sustain the importance of the fac 
Tron ore is also found at accessible distances from the Railway; and these tw 
minerals give promise of the establishment of future centres of industry alon, 


the line. : 
OPERATIONS IN THE WooDLAND REGION. % 
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In the First Year. 
1871. 


=) Fars 


At the beginning of the survey, a large extent of this Region was but little les 
strange than the Mountain Region. No civilized man, so far as known, had eve 
passed from the valley of the Upper Ottawa through the intervening wilderness to Lak 


Superior. The country east and west of Lake Nepigon was all but a terra incognitt 


a 


—r 


* The Saskatchewan, including for half the season, 200 miles of the south branch, say..... 1,400 mile: 
Lakes Manitoba, Winnipegoosis, and Winnipeg, Say ......0...csccsceee saree scnsesecsseasecerssseneaneese 500 ‘Sim 
Red River to the U. 8. Boundary Line, SAY Ss. oics cndnntenstanberates ves d ne. <Qusr¥ gpehenede Eee ban meee seme 100 “am 


2,000 mile 


bo 
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tis true that the chain of lakes and streams from Thunder Bay to Lake of the Woods 
nd Fort Garry, known as the Dawson Route, had been travelle d, but this route was 


reuitous and much out of the way of a direct railway line. 


(External features forbidding.) 


All accounts of the country to be traversed by the railway, at least such por- 
ons of it as were, in any way, known, were unfavourable. The southern margin of 


is region extends for some 600 miles along Lakes Huron and Superior, where the eye 


sts upon only a continuous frontier of rugged rocky hills, and on the more northern 


ke, they assume the form of bold blufts of great height rising fcom the water's edge 


he surtace is generally wooded. In many places dense thickets arc met. 


idging from an exterior so rough, and general features so forbidding, the Region was 


seemed by many impracticable for railway construction, 


(Preliminary Work, Ottawa to Red River.) 
The first step was to pierce the interior by a chain of connected explorations and 


ual measurements, both of distance and height, 


These operations were commenced at Mattawa, a point on the River Ottawa, in 


¢ latitude of Lake Nipissing, to which locality exact surveys and levels had, some 


ars previously, been carried from tide water to determine the construction require- 
ents of an Ottawa ship canal. Strong parties, eleven in number, were detailed to 


my on the required operations from Mattawa, west, to Red River, a distance 


‘ceeding 1,200 miles. 


Great efforts were made to have these surveys connected within the year, but the 


Sst distances which intervened through an entirely roadless, and, in some places, 


ceedingly rough country, made it late in the summer before portions of the survey 
uld be actually commenced. The difficulties in the way of keeping the partics 


rmished with supplies, was also great. 


(Winter Surveys.) 
Only two of the cleven parties finished the work assigned to them by the end of 
P Season, and it became necessary to carry on Operations during the wintor 
lowing. 


(Hixploration to James’ Bay.) 


| 


_ During the summer and autumn, examinations were made in other directions, 
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The River Ottawa was explored to its most northern source, and the countr 
along the Rivers Abittibi and Moose, flowing into Hudson’s Bay, was traversed. 
(Survey East of Sault Ste. Marie.) 
An Exploratory survey was made along the northern coast of the Georgian Bay 
100 miles east from Sault St. Maric, and an exploration was made in the sam 


direction as far as French River. 


The object was to ascertain the practicability of bridging the outlet of Lak 
Superior, and carrying a “through” line of railway from that point vast throug 


Canada and ina westerly direction through United States territory. 


In the Second Year. 
1872. 
The explorations were carried on during the whole winter, and by the spring 
was found that the formidable difficulties which had presented themselves in tracin 
the line south of Lake Nepigon, might be avoided by passing the lake © 


the north. ‘ . 
Line North of Lake Nepigon.) 


Exploratory surveys were accordingly made in that direction, and before tl 
season closed, it was established that the railway could be constructed from 1 
é 

River Ottawa to Red River, vid the northern side of Lake Nepigon, and th 


neither the work nor the gradients would be exceptionally heavy. 


With the main line carried to the north of Lake Nepigon, a branch to Lal 
Superior would be necessary. Two lines for the branch were examined, ongl 
Thunder Bay, the other to Nepigon Bay. 

In the Third Year. 
1873. 

Although the practicability of constructing the railway through the Woodla 
Region had been established by carrying the line to the north of Lake Nepigon, t 
fact that this route made a considerable detour from the direct course, and call 
for the construction of a long branch to Lake Superior, suggested that renew: 


efforts should be made to obtain a line south of Lake Nepigon, The whole seas 
c 


was spent in this work, 


Ag 


(Renewed Efforts South of Lake Nepigon. ) 


The surveys were carried on from the northern end of Long Lake, south-west 
) the River Nepigon, The country was thoroughly examined from the River Nepigon 
wards the west, and in a north-westerly line to Black Sturgeon Lake; thence 
xploratory surveys were made on several lines, in the direction of the height of land 


etween Nepigon basin and the basin of the Lake of the Woods. 


The ground proved exceedingly broken, and many difficulties were met with. But 
practicable route was eventually traced, by which the main line from Ottawa to 
ed River could be brought to the navigable waters of Lake Superior, at the head of 
ake Helen; some improvements being called for to render that portion of the River 


epigon, between Lake Helen and Nepigon Bay, navigable, 


(Survey from Thunder Bay.) 


Another exploratory survey was undertaken from Thunder Bay, running in a 
sneral course about mid-way between the lines previously examined. All the 
irveys this year, west from Nepigon and Thurder Bay, pointed to a convergence 


st of the outlet of Lake of the Woods, at Rat Portage. 


Lhe north-westerly survey from Thunder Bay being incomplete when naviga- 


on Closed, it was carried on during the winter months. 


(Between Lakes Nipissing and Superior.) 
Explorations were also made during this year in the district | ying between the 
ver Ottawa and Lake Superior. These explorations were begun at Lake N ipissing, 
id extended in a north-westerly direction from that lake, through the interior, to the 


st branch of Moose River, which flows to the north, and ultimately discharges 


to James Bay. 


The results were satisfactory, a comparatively direct and favourable route for 
e railway was discovered by the valley of the Sturgeon River, to a point of inter- 
ction with the line previously found practicable between the River Montreal, a 
anch of the Ottawa, and the north end of Long Lake. 


Detailed descriptions of the surveys, as well as information of a general character 
| : ‘ 


specting the country traversed, will be found in previous reports,* 


eee) 


| ‘@ Report, January, 1874, p. 27 to 34; p. 199 to 213, 
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In the Fourth Year. | 
1874. 

In March, 1874, two parties proceeded to the mouths of French River, for t 
purpose of surveying the several outlets. 

(The Georgian Bay Branch.) 

Taking advantage of the ice, they were able to effect soundings over an area 
104 square miles. These investigations showed the com parative superiority of t 
middle outlet for the purpose of a harbour for the Georgian Bay branch. 

In the summer of the same year, alternative routes for the Georgian Bay bran 
were cxamined. Two lines were explored: the one starting from the Canada Cent 
Railway at Carleton Place, and terminating at Parry Sound on the Georgian Ba 
the other commencing at Renfrew, (also on the Canada Central Railway) and endi 
at the middle outlet of French River. The latter route was ultimately adopted. 

(Route between Nipissing and Nepigon.) 

Examinations were undertaken this year for the purpose of determining — 
practicability of carrying the railway ina direct line from Lake Nipissing vid 
River Pie and the coast of Lake Superior to Nepigon Bay. The exploration fr 
Lake Nipissing to the mouth of the River Pic proved satisfactory. It was found t 
nearly the whole of the country through which the line is projected in this sect 
offers a fair site for the railway. Abundance of timber, and a proportion of g 
soil is reported.* On Lake Superior, however, the country adjacent to the ¢ 
was found to be of an extremely rough and broken character; precipitous grat 
mountains, intersected by valleys impracticable for railway construction, rising 
all directions with elevations varying from 500 to 1,000 feet above the level of 
lake, A route had, consequently, to be adopted, in the main, following the sh¢ 
It is 117 miles in length, and for 30 miles only at any considerabie distance fi 
the margin of the lake. 

(Character of Coast Route, Pic to Nepigon) 

This route is not without difficulties peculiar to itself. The coast is geners 

bold and rugged, and in many instances the line has to follow the shores of indent 


bays ; consequently, numerous tunnels and sharp curves become a matter of necess 


* Vide Appendix N, page 204, Report on Exploration, by W. A. Austin. 
| Vide Appendix O, page 206, Report on Survey, by T. Jefferson Thompson, 
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The aggregate length of the tunnels will amount to 7% miles. The grades, 
wever, are for the most part easy. On the whole line, only six bridges, the largest 
0 feet span, would be required, with an aggregate length of less than 800 feet. 


le excavations would not be excessive, but the formation is chiefly of rock. 


The tunnelling referred to consists of many short lengths, and it is not 
probable that it may be reduced on accurate location surveys being made. 

The practicability of constructing a line by this route has been, accordingly, 
ertained, The line would be much curved, and, for some part of its length, costly, 


© 


Lit would shorten the distance between extreme points. 
(Lake Superior to Lake Nepigon.) 
ft was deomed advisable to ascertain the practicability of connecting the naviga- 
n of Lake Superior with that of Lake Nepigon, anda su rvey was, accordingly, made, 
» distance is about 15 miles. The line of survey followed, for about 11 miles, the 
rse of a stream which flows into Lake Helen. At the source of this stream there 
lake of no great size, and separated from a second small lake, in length 24 miles, 
aridge of land These lakes are about 1,500 feet apart. The survey was suffi- 
ut to establish the fact that a raiiway could, without difficulty, be constructed from 
ce Nepigon to Lake Helen, and that it would be possible to extend the navigation 
4ake Superior to the head of Lake Nepigon. Works of considerable magnitude 
ld, however, be required, including the construction of locks to overcome a rise 
250 feet from one lake to the other. 3 
(Location Survey, Thunder Bay to Shebandowan.) 

‘In the autumn, the location of the line between Thunder Bay and Lake 
bandowan, a distance of 45 miles, was commenced, and considerable progress 


made by the end of the year, 


(Red River to Rat Portage.) 

During the season, a favourable crossing point for the railway at Red River was 
ected, and a line surveyed in an easterly direction to Rat Portage. The line was 
ct, and the distance from Red River to Cross Lake, 77 miles, was favourable, with 
t work. The remaining 37 miles, between Cross Lake and Rat Portage, passed 
ra rocky and broken country, involving excavations and embznkments, as well 


ridging of a heavy character, 


ee 


(Rat Portage to Sturgeon Falls.) 


' By the end of the winter, 1873-74, explorations, with the view of finding a diree 
route from Rat Portage in a south-easterly dir ection towards Sturgeon Falls, or som 
other point on the navigable reaches flowing into Rainy Lake, were completed. Th 
investigation proved unsuccessful; no practicable route being discovered. A good lin 
was found, however, running for £00 miles east from Rat Portage, vid Lakes Eagl 


ms 


and Wabigoon. Ky 


5 


(The Lake District, East of Lake of the Woods.) 3 

Extensive explorations were made of the water channels lying between Lak 
Wabigoon, Lake of the Woods, Lac des Mille Lacs and Lake Nepigon, for the pm 
pose of ascertaining how far the natural water communications could be made avai 
able as auxiliaries to the Railway during construction. 

(Improving the Dawson Route.) 

In the autumn of 1874, 2 survey was made of the various rapids and portag 
between the Lake of the Woods and Take Shebandowan, to ascertain the best mea: 
of improving the communications on the “Dawson Route.” Twelve portages al 
some minor rapids were examined. The total length of works required would 
14 miles, while the sum of the differences of levels between contiguous points is abo 
465 feet. The improvements would probably consist of canals and locks in some plae 
and tramways in others.* | 

(The Pembina Branch.) 

It was deemed advisable to proceed this year with the construction of. 
Pembina Branch. Accordingly, that portion extending from the southern boundé 
of Manitoba, north, to a point opposite the town of Winnipeg, was located and pla 


under contract. 
The contract was entered into on August 31st, 1874, and the work was vigorou 
prosecuted during the remainder of the season. 
In the Fifth Year. 
1875. 


With a view of determining the extent to which the lakes between Thut 


Bay and Red River could be made navigable and brought into connection with 


* Vide Appendix P, page 211, Report on Survey of Portages by Henry I. Mortimer 


i 
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railway, enginecring parties were sent, carly in the winter, to make exploratory 


surveys. 


Ist. Between a point at the head of navigation of Rainy Lake, near Sturgeon 
Falls and Lake Windigoostigan, to ascertain the shortest and best line for a 


railway between these two navigable water stretches. 


2nd. Between Lakes Windigoostigan and Shebandowan, to ascertain the prac- 
ticability of bringing these and the intervening Lakes Kashaboie and Lac des 


Mille Lacs to the same level, and so obtaining an unbroken navigation. 


3rd. A survey from Sturgeon Falls, in the direction of Rat Portage, to establish 


the practicability of constructing a railway. 


4th. From the western end of Lake Windigoostigan to the eastern end of Lake 
Shebandowan, to ascertain if a railway could be built. on a moderately direct course 


between these extreme points, in the event of a canal proving impracticable. 


(Line by Sturgeon Falls to Rat Portage.) 


The second and third surveys did not result satisfactorily. The cost of rendering the 
navigation continuous between Lakes Srebandowan and Windigoostigan would be 
very heavy, much greater indeed than any immediate advantage would justify. It 
was also established, that, with the exception of about 16 miles west from 
Sturgeon Falls, the line to Rat Portage would pass through an extremely broken 
country, and that it would not be practicable to construct a railway through it at 


moderate cost. 


____ It was found that a good line was obtainable from Sturgeon Falls to an intersec- 
tion with the line surveyed to Thunder Bay at the eastern end of Lake Shebandowan. 
An examination was made north from Sturgeon Falls, with the view of avoiding 
the objectionable ground on the eastern side of Lake of the Woods. The obstacles 


met with rendered the detour so great as to cornpel the abandonment of the project. 


(Line Via Wabigoon.) 


Other surveys established that a good line at comparatively moderate cost could be 
had in a direct course from Eagle Lake vid Wabigoon River to Lac des Mille Lacs, 
‘and thence to Thunder Bay, intersecting the line of Contract No. 13 at Sunshine 


Creck, 15 miles east from the eastern end of Lake Shebandowan, 


fe 
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In the meantime, the work under Contract No. 13, for grading the roads 


bed from Shebandowan to Thunder Bay, was stopped on the 15 mile section, west of. 


Sunshine Creek. 


(Sault Ste. Marie to River Pic.) 

An exploration was made this year from Sault St. Marie, along the east 
side of Lake Superior, to the River Pic, with the view of ascertaining how far the 
country would admit of railway construction. The results were not sufficiently 


satisfactory to justify further expenditure in this direction. 3 


(Lake of the Woods to Cross Lake.) 3 


In connection with the scheme of utilizing the nwigable water stretches 
between Lake Superior and the prairie region, it was deemed advisable to ascertain 
by survey how far it would be practicable, at moderate outlay, to extend the navi" 
gation of Lake of the Woods in a westerly direction. Accordingly, an exploratory 
survey was made. The project, which at first promised to be feasible, was ulti mately 


abandoned on account of the difticulties to be overcome. 


Oontracts for Work and Material. 


(Telegraph, Red River to Lake Superior.) 


As the ercction ofa telegraph along the railway line was considered of paramount 
importance, a contract was entered into, February 9th, 1875, for the work of clearing, 
placing the poles and hanging the wire, &c. It was intended that the work should be 
commenced simultaneously at the extreme points, Red River and Thunder Bay, and 
thence be carried onwards to the interior, as the surveys were completed and the con: 


tracts for grading and bridging let. 


(Purchase of Rails.) 


During the summer and autumn of 1874, an unprecedented fall in the price of 
steel rails occurred. It was considered prudent to secure a stock before prices again 
rose, a result predicted by every one in the trade. Accordingly, tenders for 
the supply of a limited quantity were invited, and at the beginning of the year, con- 


tracts for the supply of 50,000 tons, with the necessary fastenings, were made, Z 
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(Grading and Bridging.) 


Tenders were invited for the works connected with the construction of the road- 
bed, north-west from Fort William, on Lake Superior to Lake Shebandowan, 45 
miles. A contract was enterel into on April 3rd, 1875. This section was subse- 
quently reduced to the portion 325 miles long, from Fort William to Sunshine Creek. 
On the same date, a contract was made for the grading and bridging, from Selkirk, 
op Red River, 77 miles east to Cross Lake. 

(Sundry Supplies and Works.) 
During this year, other agreements were made for furnishing railway sleepers, 
transportation of rails and the erection of houses at points on the line north-west from 
Lake Superior and cast from Red River. These houses are intended ultimately for 
station buildings. In the meantime, they are to be utilized, during the construction of 


s 


the works, as offices and dwellings. 


In the Sixth Year. 
1876. 

The explorations this year consisted of an examination of the country, lying 
to the south-east of the River Pic, in as direct a course as practicable towards 
French River; and from French River, in a north-westerly direction, towards the 
mouth of the River Pic. The exploration was incamnlere when the open season 
closed ; about 40 miles remaining to be examined. Much of the country was found 


to be rocky and broken, interspersed with lakes and swamps. 


(Route Via Dog Lake to Nepigon Bay.) 
Another exploration was made from the neighbourhood of Lac des Mille Lacs, 


sast, vid Dog Lake to Nepigon Bay. A practical route, without excessively heavy 


Works, is reported, establishing the fact that the trunk line from the prairie region to 


the eastern terminus in Ontario, may, in the future, be carried in a direct course, 


without making a detour to Thunder Bay. The line now under construction to Fort 
William, will then constitute a short branch, from the main line, to the navigation 


t 


of Lake Superior. 


| (The Georgian Bay Branch.) 


| 


A trial location survey has been made from French River, at Contin’s 8 Bay, cast 


the point established by Statute as the eastern terminus, 


(Location, Lake Superior to Red River.) 


A trial location survey has been completed between the sections which were 
under contract and construction, at the beginning of the year, east from Selkirk 
at the west, and north-west from Fort William, at the east. The intervening 
distance is found to be 3004 miles, which, with the 13th contract, 325 miles, and the 
14th contract, 77 miles, makes the whole distance from Fort William to Selkirk 41 
miles. With the exception of 70 miles, which distance includes what is known as the 
15th contract, the works of construction will not be heavy. The alignment anc 
gradients will be favourable. The maximum gradients ascending towards the west wil 
be 52°8 per mile, and itis expected that a careful revision of the location will effect th 
reduction of all the gradients ascending towards Lake Superior, to the low rate ¢ 


0.5 per 100, or 26.4 feet per mile asa maximum. | . 


- 


(Contracts of Work.—Tracklaying, &c., Fort William to English River.) 

During the winter, tenders were invited for the grading and bridging require 
on the section west from the 13th contract, viz.: from Sunshine Creek to Enyglis 
River, 80 miles, and for track-laying and ballasting from Fort William over the 13t 
contract to Sunshine Creek, and thence to English River, a total distance from Foi 
William of 113 miles. The contract for the work was entered into on the 7th Jun 
1876. During the year, these works have been pushed on vigorously ; the rails hay 


been laid for a distance of 24 miles, north-west from Fort William. 


(Engine House at Fort William.) 
A contract for the crection of a ten-stall engine hcuse at Fort Wiiliam was give 


out on July 11th. Considerable progress has been made in the work. 


(Transportation of Rails, Rolling Stock, &e.) 


Agreements have been made for the transportation of engines and cars 
Manitoba, as well as for the purchase of spikes, bolts and nuts, and for the transpé 


tation of rails and other material. 


(Contracts for Grading, Cross Lake to Keewatin.) 


Since the year closed, a contract has been entered into for the grading a 


bridging between Cross Lake and Keewatin at the outlet of Lake of the Woods, 


Sa 


ell as for the track-laying and ballasting from Selkirk to Keewatin. The contract 


dated 9th January, 1877. 


A list and description of all contracts entered into, together with an account of 
le expenditure on construction, and the general specification under which the 


rincipal works are being executed, will be found in the Appendix.* 


THe Work ACCOMPLISHED IN THE WoopLAND Rgaton. 


The topographical features and the adaptability to railway purposes of a country 
ered with woods, and imperfectly known, can only be ascertained by patient and 
ersistent efforts. The view is much obstructed by the growth which covers the 
wtace. The axe must generally be used to admit of observations being made for 


yen a few hundred feet. The way must be felt little by little. 


The Woodland Region is covered by dense forests throughout its length of more 
1an a thousand miles from east to west, and in its breadth from the Great Lakes 


orth to Arctic waters. 


Itis entirely without roads of any description; the examination has, conse- 
nently, proved difficult and tedious. Exploratory lines have been carried through 
e forest in every direction where the determination of facts suggested their 
scessity. Thus, at great labour, we have acquired valuable information, and the 


sults may be viewed with satisfaction. 


The successive operations in cach year have been described; the results may 


yw be summarised. 


An extremely favourable line has been established from Selkirk, on Red River, 
/a course as nearly direct és possible, to the nearest navigable waters of Lake 


Iperior at Fort William. 


A route has been traced by which the line from Selkirk to Lake Superior may 
» extended to connect with the railway system of the country, without making any 
eat detour. The extension will leave the line from Selkirk to Fort William, a short 


2 


* Vile Appendix Ze, page 383, Expenditure on Construction, Contracts, Specification, etc. 
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distance from the latter place, and passing in an casterly direction by the mouth o 
the River Nepigon, will keep along the coast of Lake Superior to the River Pie 


th ence, leaving the coast, it will cross the country to Lake Nipissing. 


The distance from Selkirk to Fort William is 410 miles. A. contract for clearin; 
the line for this distance, and the erection of a telegraph is in force. The work o 
grading, bridging and tracklaying for 226 miles of this distance is in progress. 

The first locomotive engine was landed at Fort William in August last. Th 
rails have since been laid for 24 miles inland. The telegraph is in operation 45 mile 
farther, and buildings for the purposes of the railway are in course of ercetion a 


various points along the line between Lake Superior and Red River. 


The Pembina branch is about three-fourths graded, ready for tracklaying, and | 


large quantity of rails has been delivered. The total length is about 83 miles. 


It may be stated that in the location of the section between Red River and Lak 
Superior, special regard has been had to securing a line capable of conveying th 


products of the prairie country to Eastern markets at the lowest possible rates. 


GENERAL OBSERVATIONS. 


I have explained that from the continental divide at Yellow Head Pas 
east, to Lake Superior, the route of the railway is practically established, and fo 
the greater portion of this distance a telegraph is erected along the line. 

To the west of the Yellow Head Pass, however, the selection of a route to th 


Coast has not yet been made. This subject claims careful consideration. 


Tue Route TrHRoucH British COLUMBIA. 
Several important considerations enter into the question of a choice of rout 
amongst which may be enumerated : 
1, Engineering features of line. 
(1.) Length. 
(2.) Difficulties of construction. 
(3.) Cost. 
(4.) Facilities for cheap transportation. - 


(5.) Cost of maintaining and operating. 


: 2. Traffic. 


(1.) Local resources. 

(2.) Population and local advantages. 

(3.) Through traffic. 

(4.) The Terminus. 
Jn the Appendix will be found a description of the routes which have been more 
sarefully examined. The engineering features of each are set forth as fully as cir- 


sumstances warrant. ‘Tables of gradients and alignment can only be furnished in 


he cases where trial location surveys have been made.* 


Length of Lines. 


The length of the ten different routes projectel from the Yellow Head Pass to 


he Coast, is as follows: 


Miles. 

Route No. 1. Terminating at Port Moody, Burrard Inlet......... 461 Measured} 
do a. do do CO eso aieenetewe 493 
do 2. do Howe Sound...... era ie ener oe eee ng . 464 ie 
do 4, do Waddington Harbour, Bute Inlet. 550 “ 
do 6, do do do . 046 % 
do ce do North bontinck (Aris. occa as sts 480 Estimated, 
do 8, do Kamsquot, Dean Inlet ......... 488 Measured. 
do . do do CODE iss wae ectase 506 a 
vo. 10. do Triumph Bay, Gardner Inlet....... 560 Estimated. 
Caan a do Port Essington. aah ot eae Uncertain. 


Comparative Cost. 


It would undoubtedly be desirable for the purpose of comparison, to have 


sasonably correct estimates of the probable cost of each route, but this result is 


nattainable without regular location surveys. 


| 
F 
* Vide Appen lix T, page 254, Report, by Marcus Smith. 
t 36 miles of this distance estimated. 
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We have a location survey of one line from the coast to Yellow Head Pass, 
We have exploratory surveys of three other lines and fragmentary trial location 
surveys of difficult portions on each of them. But the data are insufficient, except on 
one line (No. 6), to admit of estimates of quantities being made with any approach 


to accuracy. 


(Data insufficient for estimating cost.) | 

It is an exceedingly difficult matter, even with data sufficient to deduce the 
actual quantities of work, to form an estimate of cost, at all reliable, owing in par 
to the uncertainty of the price of labour. It is impossible to say what wages it may be 
necessary 1o pay. The price of labour on the Pacifie coast has, of late years, beer 
much higher than on the Atlantic Coast; and it is not possible to foretell what it 
range may be in future years. The value of labour enters so largely into the cost of ¢ 


railway that any estimates of probable expense are conjectural, unless the price of that 


labour be established. 


(Standard of value.) 
It is, nevertheless, possible to form a comparative estimate by taking, as ¢ 


standard, the prices which have obtained on other public works recently completed 


The Intercolonial Vailway will, in this respect, be taken as the standard, ann 
the estimates will be based on the cost of labour during the construction of that work 
A percentage may be added, as individual judgment may dictate, equivalent to an) 


supposed advance of price, which may affect the western section of the Pacific line 


(Estimated cost of Route No. 6.) 


According to this standard of the value of labour, the probable cost of th 


Route No. 6 can be approximately estimated. 


LP 


The quantities on the route on which a trial location has been made, from Yelloy 
Head Pass to Waddington Harbour (No. 6), have been computed, and the standard ¢ 


value has been applied to determine the cost of the works. 
The schedule of the gross quantities of rock and earth excavation, of tunnelling 
masonry, bridging, ete., is given in full in the Appendix. It includes everythin: 


deemed necessary to complete the grading of the railway, with solid embankments 
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iron bridges, and, generally, with durable structures equal in point of character to 
those on the Intercolonial line.* 

Adding the cost of ballasting, permanent way, rolling stock, stations, shops, snow 
sheds and fences, indeed all the supplemental expense indispensible to the construction 
und completion of a line similarly equipped, and equal in efficiency and permanency to 
the Intercolonial Railway, and basing the calculations of cost on precisely the same 
lata, the same value of material, and the same average value of skilled and unskilled 
abour as obtained on that work, the railway from Yellow Head Pass to Bute Inlet, 


No. 6, may be estimated to cost $33,000,000. 
rh (Estimate of other Routes.) 


The cost, however, of one line is of little use in making a comparison of routes; 
mut as estimates, even if only rough approximations, of the other lines, are demanded, 
t becomes expedient to adopt some method by which the information may be obtained. 
fhe only way in which estimates can be formed of the other lines, is by a study 
f the profiles and the other data of the surveys; by comparing the various portions 
f each line, the one with the other, and with a common standard; and by applying | 
he rule of proportion to sections which correspond in general character, but are 
ifferent in length. 

Some difficulty has been experienced in making this comparison, owing to many 
mportant documents and memoranda connected with the survey having heen destroyed 
y the fire of 1874, when the offices of the survey were burnt. It has not been 
ossible to replace many of the plans and papers which were lost; consequently the 
recise information then recorded, which has not since been reproduced, is not 
ow available. Iivery care has, however, been taken with the data at command to 
rrive at as accurate results as possible. 

A comparison of the estimates which have been formed shows that Route 
10. 2, from Yellow Head Pass to Burrard Inlet may, with a judiciously selected 
cation, be established and completed for about $2,000,000 more than Route No. 
, terminating at Waddington Harbour, No. 2 has a much greater length of very 
eavy works, but the extreme length from Yellow Head to tide water is some 53 
liles shorter, and thus the common mileage charges, embracing permanent way, 


dling stock, and various other services, form a reduction in the cost of the line to 


urrard Inlet. = 


_ * Vide Appendix Q, page 217, Schedule of quantities on Line No. 6. 
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Route No. 3, ending at Howe’s Sound, although 94 miles shorter than Route 
No. 6, is estimated, nevertheless, to cost $6,000,000 more. i 
Route No. 4, which crosses from the Thompson by Lac la Hache and the Chilli- | 
cotin Plains to Waddington Harbour, is estimated to cost $5,000,000 more than 


Route No. 6, terminating at the same point. & 


Route No. 8, ending at Dean Inlet, appears to be the least costly of the several 
lines of which estimates are furnished. The estimate of the cost of this route is 


$4,000,000 less than Route No. 6. Its length is nearly the same as that of Route. 
INO; 2. : 

In the estimates, similar mileage allowances for rails, rolling stock, stations, and 
other necessary general service, have, in each case, been made. § 


Exact location surveys would, in all probability, reduce the work estimated on 
several of these routes ;in some cases the reduction may be important, but with our 
present information, it would not be prudent to estimate the cost at much less than 


the sums now mentioned. ‘ 


With respect to the other routes mentioned in this Report, the data in my posses- 


Re 
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sion are insufficient for estimates of any value to be made concerning them. : 


(Summary of Estimates.) ] 
The following is a statement of the comparative cost of the five routes across 
the Mountain Region, deduced as above explained, the lines, in all cases, being 


taken from the eastern boundary of British Columbia in the Yellow Head Pass. ; 


Rovursr No. 2.---Following the North Thompson via Kamloops to . 
Lytton and by the Lower River Fraser to Port Moody, ; 
Burrard Inlet, 493 miles......ccccccscscsccsescssescececsceeaeesuscecesens $35,000, 000 

: 


Route No. 3---- Vid the North Thompson, Bonaparte Valley, Marble ; 


ie 


Canyon, Lillooett and Lake Anderson to Howe Sound 464 


ent ee ee eta ten iio OR Or ae ae aie. IAS 839,000,000 
Rovrs No. 4— Vid the North Thompson, Clearwater, Lake Canim, j 

Lac la Hache, Soda Creek, Chillicotin Plain= and Kast Homathco 

to Waddington Harbour, 550 miles........-sseeeeeeeeneereeer sees ecens $38,000,009 


Rovutr No. 6----Following the North Fraser to Fort George, and by 
the Rivers Chilacoh, Nazco and East Homathco to Wadding- ef 


ton Harbour, Bute Inlet, 546 miles.,......serereeeeres eee $33,000,000 


a 


Route No. 8----- Vid the North Fraser, Fort George, Rivers Chila- 
coh, Blackwater and Saimon, to Kamsquot, Dean Inlet 488 


Mitecte ede ode tits eek IN aes UAE S| RAN ee OO $29,000,000 


These estimates are founded on the theory that the works are to be constructed 


squal in character to those of the Intercolonial Railway. 
(First Cost may be Reduced.) 


The amount of expenditure, however, may, in the first place, be reduced by the- 
ntroduction of timber trestle-work in the place of’ solid earth or rock embankments, 
ind by the use of temporary sti uctures in place of permanent and more costly ones. 
Various expedients could be resorted to to limit the first expenditure, generally, by 
he adoption of perishable works to be replaced as they require restoration by more 
yermanent. works. By this means the first cost could be reduced, but with the pros- 


ect of ultimate increased expense. 


It is found difficult to determine the extent, in cach case, to which temporary 
tructures may be admitted, and it would be impossible to make a fair comparison of 
he several lines unless the estimates were based on precisely the same standard. 
\ccording|y, it is considered advisable, as has already been stated, to take the standard 
f the Intercolonial Railway, where solid and permanent works generally prevail. 

: (Leading Claracteriatices 

The characteristics of a railway have much to do with its capacity for business, 
nd the cost of maintaining and operating it. The route which will in the highest 
egree admit of low gradients, casy alignment, and permanently firm road bed, at 


he least annual outlay, is the one most capable of transporting cheaply. 


In this respect, there can scarcely be a doubt as to Route No. 2, terminating at 


urrard Inlet, being the best. The others, as far as they are known, would probably 
—-—— 


and in the following order :— 


USES eeere tse hehehe kets acct Route No. 8 terminating at Dean Inlet. 
BE ens tought os bec sccasecesicn sss - Route. No. 9 do do 
ee ee yt deen Ged bs Route No. 6 do Bute Inlet. 
BN easel ein SO rin hk avoh« Route No. 4 do do 
Be He Ra Me Route No. 1 do Burrard Inlet. 
R Pte, 6 sa Pans Seis « teases LOULG,NOp-3 do Howe Sound. 


The othor routes, Nos. 10 and 11, terminating at Gardner Inlet and Port Hssing- 


ton, can scarcely be classified, as they are not sufficiently known. It is believed, 
however, that the latter, Route No. 11, would have easy ascending gradients by the 
valley of the River Skeena to the lake country in the interior, thence vid Fort George 
and the Fraser to Yellow Head Pass. i 

Local Advantages and Resources. ' 

The extensive territory embraced within the limits of British Columbia F 
great, while the population of that Province is exceedingly small. The few civilized 
inhabitants are chiefly resident in the south-west angle of the Province. Accordingly, 
the route of the greatest advantage to the present population, would terminate on the 
coast, at the extreme south. ! 

(Existing Local ‘I raffic.) 

It is evident that the trade and traffic of this present population, will contri 
bute but little towards sustaining the western section of the Railway. It is the more 
necessary therefore to consider where industries may be developed and traffic created. 
The best lands in British Columbia appear to extend between the Rocky and Cascade 
Mountains, and mainly exist between the 49th and 51st parallels of latitude. Bu 
they are limited in extent, and when fully developed for purposes of agriculture an 
stock raising, can only have a sparsely-settled pastoral and farming population.* | 

(Future Local Traffic.) 

With the view of estimating, with some reasonable degree of probability, th 
localities where, in the future, industries of various kinds may be developed, th 
Geological Survey was instructed specially to examine different sections of th 
Province. Although the inquiry is far from exhausted, some progress has beet 
male, and a Report on the economic minerals of the region is appended. + ' 

The data collected establish the existence of great mineral wealth in Britil 
Columbia, and the opinion is expressed by the geological officers of the Governmen 
that the resources of that Province will rather surpass than fall short of the estimate 
given. Attention is directed to the report on this subject, and the observations, in 
separate note, on agriculture and stock raising, and extent of cultivable land. 


* Vide Appendix 8, page 246, Note on Agriculture, &c., by G. M. Dawson. 


+ Vide Appendix R, page 218, Note on the economic Minerals and Mines of British Columb 
by G. M. Dawson. 
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Through Traffic. 


The important question of traffic, especially “through traffic,” calls for judg- 
nent in the selection of a terminus. It is most desirable that the railway should 
erminate on the coast at a harbour, which from its general excellence and geographi- 
al position, would be best calculated to accommodate the shipping of the Pacific and 


tact commerce from distant countries. This question has an important bearing on 


he choice of route. On the one hand, a favovrable line, not difficult of construction, 
vay lead to a harbour deficient in many desiderata. On the other hand, a harbour 


1 every way desirable, may be unapproachable from the interior, or one that can 


nly be reached by a line so unfavourable in its gradients and general character, and 


J enormously costly of construction as, in either case, to render the selection 


1expedient. 


The Harbours of British Columbia. 


“In the scarch after reliable information upon the features of the coast line of 


Aish Columbia, it was considered that the officers of Her Majesty’s navy who have 


ved on the north Pacific station must have had repeated occasion to examine 
at coast, and more than any other class must possess that information without 


ch no harbour should be selected as the water terminus of the line. 


(Application to the Admiralty for information.) 


_ Accordingly, application was made, through the Colonial Office, to the Admiralty 
r whatever special information might be possessed respecting the seven harbours 


ith which the railway lines have been connected, and, further, for all the known 


sts, of a general character, concerning other harbours and waters on the British 


llumbia coast. 
| 
ah order to obtain the information in 


as concise a form as possible, [ prepared a 
‘les of queries jor submission to the principal naval officers who had had oppor- 


ities of examining the harbours, anchorages, channels, and currents of the coast, 


These queries were accompanied by a preamble, which set forth the objects of 


> inquiry, viz. :— 


That it had been determined to establish a railway through Canada to the Pacific 


That extensive explorations had, during the past six years, been made; 


That several routes, more or less practicable, had been discovered ; 

'~ ‘That it was considered of the first importance to select such a route and wester 
terminus as would best command traffic, in order that the railway might eventual 
become self-sustaining, or be as little burdensome as possible ; 

That as no local business at all commensurate with the cost of the undertakir 
could, for many years, be looked for, it was the more important to give every consider: 
tion to “through trade,” and to select such a route and terminus for the railway. 
would best attract ocean traffic, and would admit of successful competition wi 
foreign lines. | 

(Replies to queries.) 


The replies which have been received are given in the appendix.* The follows 
deductions may be drawn from them :— 
The proximity of the seven harbours to the Asiatic coast stands in the followi 


order, Yokohama, in Japan, being taken as a common point. 


(Distances from the Asiatic coast.) 


Miles 

Port Essington, mean distance....... <fide sas ueeUieleace gs mreie tas 3,868 
: 3,970 

Triumph Bay, Gardner Inlet. .....esereeeceeeseeseee sees os are | 
4,120 

Kamsquot, Dean Inlet.......ccscccereeerreeeeesesesceeeenee e neeens 4,079 
Bolla Coolaices«ccsackocvetecdcoccctvesny-sacceneceemssestrwsendtyndorenss 4,080 
North Bentinck Arm,.........+ PEO LO ICE COO 4,086 
English Bay, Burrard Inlet........cssseesseeseeeeseeeneeeeenereeenens 4,336 
Port Moody, UO: - odensedasstpccss soa lpurecevasmmess gene an ems 4,356 
Flowe Sound.......ssseccsceccrcecseeccncscscsneuenseaees etegee Abe! OF . 4,372 
Waddington Harbour, Bute Inlet. .....seeee ceeseeeesereeeree nes 4,470 


(Length of towage.) 


The harbours stand, with respect to the least distance that sailing ships we 


have to be towed :— 


—— 


* Vide Appendix U, page 278, Correspondence, queries and nautical evidence respecting 
harbours and waters of British Columbia. . 
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Mean 
distance. 

OMG LON setnerrs ties taps es tees seessbevs ssccse 49 miles towage. 
Rue et BAe DUT TATC cL 1Gbs.2. se fittsecas aseta css 70 ss 
PEO WOe SOUT, DUTFATd THOU s i. cidsc-ccedecoue ee « 76 gf 
80 66 
Trimm pm Bay Gardner Inlet...vc.....cs.csa0csess aU - 
110 e 
Por Moody. Dirrard Inlet, .......c.c.0cesorsnocees 90 e 
Pere eOt CAN ITI Cbs. fiicecocssasets ccsessar’ * pif vf 
GI) (OOTOLE  aiape lA SISA re arn Ae rene ep cert pet aca LS ss 
VOOM DCHEINGIC A TIN; 05d dohsacesededeadavedeses's ~~ 100 is 
Waddington Harbour, Bute Inlet,.............08. 156 a 


(Advantage of Port Essington with respect to distance.) 


- Port Essington thus appears to be the nearest harbour to the Asiatic Coast 


It is 102 miles nearer than Triumph Bay, Gardner Inlet. 


211 J i Kamsquot, Dean Inlet. 

468 ‘ ‘ English Bay, Burrard Inlet. 

488 a Port Moody, = 

602 : ie Waddington Harbour, Bute Inlet. 


(Advantage of Port Essington with respect to towage.) 
Port Essington requires the least towage for sailing ships, viz: 


21 miles less than English Bay, Burrard Inlet. 


27 a “¢ Howe Sound. 

36 : ‘¢ Triumph Bay, Gardner Inlet. 

41 : iG Port Moody, Burrard Inlet. 

44 te es Kamsquot, Dean Inlet. 

48 oy ce Bella Coola, North Bentinck Arm. 
107 “ s Waddington Harbour, Bute Inlet. 


_ The weight of naval evidence does not favour Port Essington, or indeed any 
rthern harbour. It rather points to an extreme southern harbour, as the one 


ich, on nautical considerations alone, should be selected as the terminus. 


68 


a o 


(Opinions of Vice-Admiral Cochrane.) 


In reply to queries 26, 27 and 28, Admiral Cochrane apprehends that the naviga 
tion of’ all the inlets, except Burrard Inlet, would be much interfered with in the 
winter time by ice and snow storms, and in the summer time by fogs. He consider; 
that the terminus should not be situated at the head, or in any part of the inlets: 
thus limiting the selection to Burrard Inlet, Skeena River or Metla Catlah, and some 
part of Milford Haven. He gives the preference to Burrard Inlet, but thinks that 
when the Queen Charlotte Islands are settled, the terminus may be transferrec 


farther north. : 


He states that he found the temperature of the sea on the northern coast to be 
the same as onthe sgnthern coast of British Columbia: that the climate of the 


Queen Charlotte Islands, tempered by ocean currents, is mild, and that its resources o 


a 


rs 


agriculture, mining and fisheries are valuable. 


(Opinions of Rear Admiral Richards.) 


Admiral Richards states: The farther north, the greater are the objections o1 
account of climate, boisterous weather, fogs, etc. From a nautical point of view, h 
thinks English Bay, outside of Burrard Inlet, is. the preferable point; next in order 
Port Moody, next Howe Sound; then Bute [nlet: that all the others have great dis 
advantages. He does not favour the approach to the coast between Vancouver an 
Queen Charlotte Islands. He considers the entrance by Juan de Fuca Strait the best 


The northern approach with Port Essington as a terminus comes next. 


(Opinions of Vice-Admiral Farquhar.) 


Admiral Farquhar thinks that there are no decided objections, of a climati 
nature to Burrard Inlet, Howe Sound,or Bute Inlet,but undoubtedly the climate become 
more severe farther north. He favours Burrard Inlet, on account of its being th 
southernmost harbour, and having a deep, clear entrance and fair anchorage ; as wel 


as being immediately opposite the coal depdot at Nanaimo. 


He thinks Howe Sound has not equal advantages, and that Bute Inlet is mor 
difficult of access than either. ‘This officer states that he has not sutticient knowledg 


of the inlets, north of Bute Inlet, to express any decided opinion, 
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(Opinions of Captain Cator.) 


Captain Cator has not visited any of the seven inlets eeiereed to during the winter 
months, but thinks that all inlets north of Bute Inlet would be subject to obstruction 
rom ice.. Very bad weather is experienced in the North and Middle Channels in 
vinter, and he thinks that it would be hazardous for a sailing ship to attempt the 


mntrance of northern inlets, even if ice did not exist. 


Of the seven inlets specified, Captain Cator would select Waddington Harbour 
for a main land terminus, and Uchucklesit or Alberni in Barclay Sound as the most 


suitable for a terminus on Vancouver Island. 


( Opinions of Staff Commander Pender.) 

Commander Pender states, with regard to the general char:cter of the inlets :— 
[he shores rise abruptly to a considerable height, and the water is, asa rule, too deep 
or an anchor to be dropped. In some winters there is much floating ice, but he is not 
- of any obstructions to navigation on that account. Danger to large ships is 
ore to be apprehended from fogs, gales of wind, with thick weather, strong tides 
and intricate navigation. In ey summers, smoke from bush fires increases the risks 
of navigating the inner channels to a dangerous extent. 

This officer states that Dean Inlet, Gardner Inlet, and Skeena River entrances are 
not surveyed, and he cannot speak of them from personal knowledge. He considers 
Burrard Inlet, with the anchorages at English Bay and other points, of the greatest 
value: that Howe Sound affords no anchorages at its head: that Waddington 
Harbour is but an indifferent anchorage, and that Bentinck Arm is even more 
objectionable as an anchorage for large ships. 

He states that the waters north of the Queen Charlotte [slands are unsurveyed, 
and, so far as his knowledge extends, he would give the preference to Burrard Inlet. 
Its approach from the ocean is so well defined, charted, and lighted, as to be avail- 
able for present use by any class of ships. He further states, however, that the risks 
attending navigation, with large steamships, against time, amongst the islands lying 
between Juan de Fuca Strait and the Strait of Georgia, are very great. 

f | (Opinions of Lieut. W. Collins.) 
Lieut. W. Collins, in reply to the query, “are there any objections of a climatic 


nature to any of the seven inlets specially alluded to?” states that the climate is all 


q 


——————— 


3 
that can be desired. He admits that his knowledge is very limited, and expresses no 


opinion respecting the merits or demerits of the several points. 4 
(Proximity of Southern Channel to foreign territory.) 8 

In reply to the query respecting the navigable entrance, from the ocean to 
harbours inside of the southern half of Vancouver Island, embracing Burrard Inlet, 
Howe Sound and Waddington Harbour, and its proximity to foreign territory, one of 
the naval authorities gives 44 miles, another 25 miles, and a third, 2 miles, whilst 
two fix 5 miles as the minimum distance at which vessels would have to pass from 
the coast of United States. ) 
Admiral Farquhar submits that the distance is not accurately known, but heavy 
guns on the bluff on the north end of San Juan Island would command the passage, 
Admiral Richards states that ships need not pass as far off as within 3 miles of 

San Juan, but they must pass within 2 miles of Stuart and Patos Islands, unless they, 
take the inner channel, santo is dangerous. e 
All the naval authorities admit that vessels on their course to Burrard Inlet, 
Howe Sound, or Bute Inlet, would be exposed to the guns of the United States in the 
event of hostilities, and that the navigation of the channel would greatly depend on 


the force of the United States in the locality. 


(Approach by Seymour Narrows.) 
With regard to the possibility of large sea-going vessels passing round the 
north side of Vancouver, and reaching Burrard Inlet, Howe Sound or Waddington 
Harbour, vid Johnston’s Strait and Seymour Narrows, all the naval authorities, with 


one exception, express an unfavourable opinion. ° 


Admiral Cochrane replies in the negative, Captain Graham in the affirmative. 
Captain Cator would not recommend ships attempting it without steam. Admiral 
Richards, Admiral Farquhar, and Commander Pender, appear to think that “ it 
would not be impossible, but would be attended with an aggravated amount of 


risks and delays.” 
(Deductions from Naval Testimony.) 


From the naval testimony furnished, taken in conjunction with the admiralty 


charts, the following deductions may be drawn ;— 


1st. That a terminus near the outlet of the River Skeena would prove the nearest 

to the Asiatic coast, but that no decided opinion can be offered respecting the nautical 
advantages of a terminus in that quarter, as the waters have not been properly sur- 
veyed. 
_ 2nd. That as far as known, Burrard Inlet, an arm of the Strait of Georgia, and 
particularly English Bay at its mouth, is the best harbour and the easiest of approach 
from the ocean. 

_ 3rd. That the Strait of Georgia is separated from the ocean by two archipelagos, 
one to the north, the other to the south of Vancouver Island. 
4th. That the approach by the north of Vancouver Island to the Strait of Georgia 


is hazardous and objectionable. 


oth. That the approach by the south of Vancouver Island is through passages 
more or less intricate, between, or at no great distance from, islands known as the 
San Juan group. 

"6th. That the most important islands of the San Juan group are in the territory 
of a foreign power, and that from their position, they hold the power of assum- 


ing a threatening attitude towards passing commerce. 


(Harbours of Vancouver Island.) 

Accordingly, it is held important, if practicable, that the railway should 
terminate at a harbour, to gain which, these islands need, in no way, be approached. 
On the outer coast of Vancouver Island there is no lack of harbourage, the whole 
southern and western shore from Esquimault round to Quatsino, 240 miles being 
indented with harbours. 

_ An unbroken line of railway,‘from the railways of the eastern Provinces of the 
Dominion, to one of these harbours on the outer coast of Vancouver Island, would be 
exceedingly desirable. All the difficulties of navigation to be encountered in reaching 


the mainland from the ocean would then be avoided. 
f 
: (Bridging to Vancouver Island.) 


fea 
| 


4 The surveys have, however, clearly shown that the bridging from the main shore 


to Vancouver would be unprecedented in magnitude, and that its cost would be 
Ls 


indeed enormous. 


exigencies of the future may render a continuous line of railway to the outer shore 
of Vancouver indispensable at whatever cost; but the difficulties which now 


demand consideration, undoubtedly seem too formidable to be overcome at the present t 


time. 


(Ferry by Bute Inlet.) 


The connection may now be made by steam ferry, possibly accompanied 
by some inconvenience and subject to occasional delays. The course of the forry 
boats would be along Bute Inlet to the south side of Stuart Island, thence throug re 
between the Valdes Islands to Elk Bay on Vancouver Island. The whole of this 
course is land-locked and smocth water. The distance is 64 miles. The chief difti- 
culty is said to be a strong current for about two hours a day at one point. With 
this exception, if the railway, for the present, terminated at Waddington Harbour, 


the water to Elk Bay, could be as easily navigated as an ordinary canal. 


(Ferry at Nodales Channel.) 


iil eine tihng Bi ice 


By extending the railway along the western side of Bute Inlet and thence — 


across to Frederick Arm—a feasible scheme, but one exacting a heavy expenditure—_ 
§ 


“Nodales Channel,” a completely sheltered and an easily navigated shect of water, is 


difficulties, and could be used by a railway ferry at all scasons of the year, The 
length of the ferry navigation between Frederick Arm, on the main shore and Otter ; 
Cove on Vancouver, is about 15 miles. The length of Railway line from Waddington 
Harbour to Frederick Arm is about 51 miles. The accompanying chart (Sheet — 
No. 2) shows the relative position of Nodales Channel, Vancouver Island and Bute 


Inlet. 


(Local lines in Vancouver.) 


From Elk Bay or Otter Cove, a railway could be carried to Esquimault, or to 7 
much nearer point, Alberni at the head of the Alberni canal, possibly to Nootka or 
H 


perhaps with still greater case to Quatsino Sound, Compared with. Esquimault, thes 
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tter has the advantage of being fully 200 miles nearer the Asiatic Coast. At Quat- 
no, coal beds are reported to crop out at the water’s edge. | wae) 
‘The estimated distance between Waddington Harbour and various terminal 
points on Vancouver Island, are as follows:—. 
| | ; 
Vid Nodales Channel. 
1. Waddington Harbour to Frederick Arm---Railway Line. 51 Miles. 
Frederick Arm to Otter Cove---Navigation.......... a9 LOW as 
Otter Cove to Esquimault ......... Tepe apie a ee bey Pesos 183 ae 


| Total... 249 Miles. 
Paeddinetove Harbour to ALDOPOI. 0.0... ceisencesessesvevsn sees isp ees 


2 va 
5 ae do Chistian: 5... Sa cetre cet cee eat Feigao 
Vid Bute Inlet and Klk Bay. 
tle Waddington Harbour to Elk Bay—all. water............... . 64 miles. 
Elk Bay to Esquimault ........... Sr gtes ete oitcar ers s= each 1o0 mes 
Lotalevy. 244595" 
2. Waddington Harbour to Alberni........... Cat aia phae See 


3. do Qu ats. cee as ee earn see ie sig Sass: 


(Northern Routes.) 


4 The attempts made to reach the Pacific tide water at points to the north 
of Vancouver Island have been successful, but naval authorities pronounce 
i iavourably on all the harbours except the most fortherly, near the mouth of the 
River Skeena. With respect to this point, their opinions are expressed guardedly, 
for the reason that no proper nautical surveys have yet been made there. The same 


may be said regarding the land surveys, as our explorations to this most northerly 
a. 
point are the least perfect. 


vi 
i 


(Selection of Route:) 


In considering the whole question of route, in connection with that of water 
terminus, the enquiry may be narrowed down by rejecting all the projected lines 


id harbours, except the most promising and important, 


All the routes across the Mountain Region have been arranged 


o 
in 
st 
Poe ie 


- groups, Southern, Central and Northern. 


Route No. 2, of the Southern group. 


Route No. 6, of the Central group. | : ea é * a. 

Route No. 11, of the Northern group. , “ee 

The first mentioned route, No. 2, is the one which follows the Roihes ai t 1e 
Rivers Thompson and Fraser to Burrard Inlet. . - 

Route No. 6 leaves No. 2 at Tete Jaune Cache, and passing to the north 
of the Cariboo Mountains, by the upper River Frazer, to Fort George, finally reaches 
Bute Inlet, by the River Hamathco. . | 

No. 11 is the route projected to leave No. 6 not far from Fort George, thenee 
continuing in a westerly direction, and following the River Skeena to Port Essingto , 


or the best harbour in that quarter, 


(Route vid Bute inlet.) 


If it be considered of paramount importance to carry an unbroken line of rail: 
ae way to one or more of the harbours on the western coast of Vancouver Island, and there 
is a likelihood that this project will, regardless of cost, hereafter be seriously enter 
tained, then Route No, 6 becomes of the firstimportance, and really the only one 
open for selection, 
(Route to Burrard Inlet.) | 
If, on the other hand, the object be to reach the navigable waters of ihe Pacific 
simply by the most eligible line leading to a good terminal harbour, it is clear thai 
_of the three routes specified, No.6 must yield to No. 2,as Waddington Harbour is 
open to all the objections which may be urged against Burrard Inlet with regard 
the passage from the open ocean. Waddington Harbour has serious a ee 
- not possessed by Burrard Inlet, and has no advantages to compensate for thes} 
2 we: deficiencies. In this view there remain only Routes Nos. 2 and 11 to be compare. 
Route No. 2, although expensive to construct, would undoubtedly, when com; 


pleted, possess engineering features comparatively favourable for the purpose 0: 


cheap transportation. It would terminate at a harbonr which is held to be good and 


sufficient, and it would possess the advantages which have been elsewhere sect forth. 
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(Proximity to the Frontier.) 


___ An objection urged against a terminus at Burrard Inlet is that access might be 
‘difficult from the ocean in the event of hostilities with the United States. The objec- 
tion, together with the fact that the railway itself from Burrard Inlet to Hope, 
would run for some 60 miles close to the frontier, claims attention and points to the 


visk of the communication being impeded on occasions when the railway might be 
‘most imperatively demanded. ‘The opinion of a distinguished military officer on this 
question will be found in the appendix.* 


;. = 
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(Ferry to Nanaimo.) 

The danger of communication between the ocean and the terminus being inter- 
rupted or broken might, to some extent, be obviated by establishing a railway across 
Vancouver Island and by keeping open the water communication across the Straits of 
Georgia. 


Nanaimo is situated almost directly across the Strait of Georgia from Burrard 


Inlet, and the length of navigation between them is about 50 miles. From Nanaimo, 


jarailway may be carried cither to Esquimalt, 68 miles, or to Alberni, on the Alberni 


| 


Canal, 52 miles, both harbours being outside the San Juan Islands. 


By this arrangement, Route No. 2 would assume a position similar to Route No, 
6, with a ferry from the mainland to Elk Bay and railway connection to the outer 
coast of Vancouver : the only important difference being the character of the naviga- 
tion. In the case of route No. 6, the water would invariably be smooth, while in the 
ease of No. 2, the open waters of the Strait of Georgia, about 23 miles in breadth by a 
ven¢th much greater, would have to be crossed. The chart which accompanies this 
“heet No. 3) shows the relative position of Burrard Inlet, Nanaimo, Alberni, Esqui- 


and the San Juan Islands. 


(Extreme Northern Route.) 


The route (No. 11) by the River Skeena is not open to the same objections as 
the routes which reach the Pacific within the limits of the Strait of Georgia. Neither 
‘he line nor its terminus is contiguous to foreign territory. It lics almost 500 


_* Vile Appendix W, page 312, Memorandum on the military aspect of the Burrard [nlet route, by 
Major-General Selby Smyth. 
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miles nearer the quarter whence through traffic may be looked for. The terminu: 
would be abreast of Queen Charlotte Islands, the climate, soil and resources of whicl 
are, probably, not inferior to those of Vancouver [sland (opposite the termini of ling 
Nos. 2 and 6.) They offer a promising field for industry, and open a prospect for tha 
traffic which a railway, to be self-supporting, must control. But this more northert 
point is not known favourably to the naval authorities. Those who express them 
Selves with regard to it do not offer serious objections to its selection; they rathei 
suggest that a complete nautical survey is demanded before any decided opinion cat 
be given. Such an examination, together with the necessary surveys on land, may 
develope difficulties of a nature to render the project of this route untenable; or or 
the other hand, they may establish beyond doubt that the northern route is th 


one which, in Imperial as well as Dominion interests, ought to be adopted. 


(Terminus at Frederick Arm.) 


One other point demands consideration :—How far would Route No. 6, extendec 
to Frederick Arm, meet the objections to a terminus within the Strait of Georgia § 
An examination of the chart shows Frederick Arm to be approachable from the nortk 
side of Vancouver Island, by Queen Charlotte Sound and Johnstone Strait. It is thus 
somewhat favourably situated for the Asiatic trade, ocean-going steamers being able te 


reach it by open channels in less time than any port within the Strait of Georgia. 


It will be necessary to ascertain how far Frederick Arm is suitable for a terminal 
harbour; my present duty is to suggest its possibilities, and, if it be found eligible, te 


point out the advantages which may be looked for. 


It is apparent that Route No. 6, extended to Frederick Arm, would touch the navi 
gable waters of the Pacific at two points. Waddington Harbour, on the one hand, 
would accommodate the traffic centering around the Strait of Georgia, ot 
finding entry by the Strait of Juan de Fuca ; whilst, on the other, Frederick Arm would 
command the Asiatic trade, and accommodate the traffic of the northern halt 
of Vancouver and of the Queen Charlotte Islands, when, in course of time, they boca 


settled, and their resources developed. 


(Through Distance via Mainland Harbours.) 


The mileage by land and water between common points on the Asiatic coast 
and the Rocky Mountains vid harbours on the mainland, is estimated to be as 


follows :— 


EES Daennmuamnmemmnmmemmeeenmeeeeene eI 


P Occan ees for Railway Total 
Navigation. Shi ne | Line. Mileage. 
Yokohama to Yellow Head Pass. Pate | 


Nant Miles | Naut. Miles.| State Miles! 


a‘ | Naut. Miles, 


i a 


Via Port Essington and Route No. 11........6. 200 seeee 3,870 


| 50 * « 
® Frederick Arm and Route No 6.....cc0 sess. | 4,110 | 120 590 4,628 
“ Waddington Harbour and Route No. 6........... | 4,470 155 | 546 4,944 
me Port Moody and Route No. 2°.. ......00. 0100s cesees | 4,355 | 90 | | 


(Through Distance via Vancouver Harbours. ) 


The mileage by land and water between the same common points, vid harbours 
a the Pacific shore of Vancouver Island and the several routes designated, embrac- 
ing ocean navigation, railway on the island, ferryage, and railway on the mainland 


is estimated to be as follows :— 


ke Navigation. | 
: AUS | Total 
| ines. 
Yokohama to Yellow Head Pass. Ocean Ships.} Ferryage. | 
Soe ee ee SS 
:- Naut. Miles. | Stat. Miles. | Stat. Miles. | Naut. Miles. 
i ce a 
2@ Quatsino, Otter Cove to Frederick Arm ferry 
PCOMTO INO Oo occc ets toeiss ki olecek cone | 4,040 10% 704 4,664 
 Quatsino, Elk Bay to Waddington ferry and 
BRN OF Ce Sas este ols Beant bale Hoan novs 4,040 65 656 4,666 
“ Alberni, Otter Cove to Frederick Arm ferry 
BREN IOSN On.G.0), oo cec a cosh conn cilenskcd heen | 4,210 15 690 4,822 
“Alberni, Elk Bay to Waddington Harbour | 
Beery atid Route. No. 6....0. <..sscc0 secess iocecs. 4,210 65 636 4,819 
“ Alberni, Nanaimo to Port Moody ferry and 
TORU ey ee 4,210 50 545 4,727 
“ Esquimault, Otter Cove to Frederick Arm 
is ferry pedeRputa Noein. ee... 4,265 15 780 4,955 
' Esquimault, Elk Bay to Waddington Har- 
ibe: bour ferry and Route No. 6.. | 4,265 65 | 726 4,952 
Esquimault, Nanaimo to Port Moody ferry ‘and 
6 Route No. 2 .......004 Shae Sa LAROe) Ae Rees | 4,265 | 50 | 561 4,796 
rn a eee 


— = = pte ae: ei a ee ee eee 


In addition to the evidence of Her Majesty’s naval officers, on the harbours an¢ 
waters of the Pacific Coast, the views of sea captains, pilots and others, resident it 
British Columbia or locally interested, will be found in the Appendix.* 


The Prairie Region. 


Passing from the Mountain to the Prairie Region, the difficulties of route hav 
been fortunately surmounted. From the eastern boundary of British Columbia to Rec 
River, a distance of 1,043 miles, the line is practically established. On 787 miles th 


telegraph has been erected. 


(The Telegraph Preceding the Railway.) 
It was suggested, at an early period, that telegraphic communication should b 
secured along the entire line of railway. Apart from the advantages resulting fray 
direct communication between British Columbia and other Provinces of the Dominior 
it was held that the telegraph running continuously along the line of railway, 7m 
not only facilitate its construction, but favourably effect its cost, and at the sam 
time largely assist in the settlement of the country. + Accordingly, contracts wer 
entered into for the erection of the telegraph as soon as the location of the line wa 
established. | 


(Establishment of Stations.) 


In addition to recommending that the telegraph should be the forerunner ¢ 
the railway, the writer felt it his duty to point out ;—that it was desirable to determin 
the sites for stations ut intervals along the line; that the station sites could best b 
selected in advance of settlement, before municipal or private interests were create 
to interfere with the choice, and when engineering principles alone need be consulted 
It was also represented that road crossiags, especially level road crossings, 80 oftel 
the source of serious accident, should be reduced to a minimum; that, indeed, ther 
should be no level crossings, except at stations where trains run with caution 
and that farm crossings should be entirely abolished. 

A correspondence took place setting forth the advantages to be derived from thi 
policy, and recommending that, in laying out the land for occupation, a comprehet 


* Vide Appendix V, page 303, Letters and statements, etc., by local authorities, on some of th 
harbours of British Columbia. 


| Vide Sessional Papers (No. 83), Vol. 6, Province of Canada, 1863. 
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ve system embracing these precautions should be carried out, in advance of settle- 


mont, as the present opportunity would never again oceur.* 


(Reserves for Railway Purposes, Town Plots, ete.) 
These views were concurred in, and directions were given to act in accordance 


with them. Consequently, a reservation of land, one mile in width on each side of the 


railway, throughout the entire length, has been made, and sites for stations have 


been selected throughout the whole extent of the Prairie Region. These sites have 


been designated by names. Town plots will, as circumstances require, be laid out in 
their neighbourhood. The telegraph is already far advanced ; 


ie due time follow. Each point will thus become a nucleus for population, as the 


and the railway will 


work of construction progresses “and as settlements advance. There will then be 


Bablished at suitable intervals, and under circumstances the most favourable, a 


yay 


succession of villages, some of which, in time, will become cities, whose population 
vil sustain the railway by the travel and traffic it will create. 


The stations are designated on the map. A list with the altitude and the 


listance of each from Lake Superior is given in the Appendix.t+ 
Character of the Country. 


_ The character of the country and its capability for sustaining a large population 


ave now to be considered. Information on this head has gradually been accumu 


ted, and although certain drawbacks claim rec 


ognition, there can no longer be any 
ubt respecting the salubrity of the climate and the extent of the natur 


al resources 
the territory. A report in the Appendix gives the result of enquiries up to the 
esent time. 


It has been discovered that the great American Desert, known to extend north. 


ards across the frontier of the United States, is more limited on the Canadian side 


an was previously supposed, and that a great breadth of the country which has 


en considered valucless, may be used for pastoral purposes, and some of it ulti- 


ately brought under cultivation. A large area of fertile Jand is to be found south 


_ * Vide Appendix B, page 90, Correspondence respecting the location of Stations. 
| t Appendix B, page 96. 


i t Vide Appendix X, page 312, Sketch of the agricultural capabilities of that portion of Canada 
bween Lake Superior and the Rocky Mountains, by Professor Macoun, 
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of the line of railway, on the eastern flank of the Rocky Mountains, extending 


to the frontier on the 49th parallel, while to the north, in the same relative position, 
vast plains, of rare fertility and salubrious climate, present themselves oe occupation 
by the husbandman. 

The gentleman who has prepared the report on this subject, furnished in the 
Appendix, having personally examined the region and devoted much attention 
to the enquiry, is considered an excellent authority. He estimates that there are 
between Lake Superior and the Rocky Mountains no less than 160,000,000 acres of 
land available for tarming or grazing purposes, of which one-half, or 30,000,000 acres 
may be considered cultivable. | 

In order to convey some definite comparative idea of the extent of this area, i 
may be mentioned that the total acreage under crop in the fine agricultural Provinec 
of Oniario is considerably less than 7,000,000 acres, and the whole area under cultiva 
tion and permanent pasture in Great Britain and Ireland is 47,019,106 acres.* QO 
this there are in crop, pasture under rotation, orchards, woods and plantations 
26,031,410 acres. 

If the estimates are well founded, it would thus appear by comparison that th 


central plains of Canada give promise of an important future. 


*The following table is compiled from Agricultural Returns, for the year 1874, submitted to th 


Imperial Parliament :— 
Coe ee eee 
| \ ; 


il | 2 3 £ 
Total | Total area 
under all kinds of Permanent . . 
of id a ane eee bare fallow,| pasture, included | | Balance a cTOR 
| a fae ions,| grass under rota- | ie of pasture 
and of water, in tion, and Column: | under rotation. 


statute acre 
| AON ake permanent pasture 


———— 


ae 


\ 

| 
Ie aril coxctccav ec scarsies-« 32,597,398 | 24,008,368 | 10,438,149 13,570,219 
“Voy Saag oan 4,721,823 | 2,678,730 | 1,633,542 1,045,188 
AMC eric tcc t oShventess 19,496,132 4,579,821 1,106,321 -< 3,473,500 
Peete ola siae Geneon 3 20,819,829 | 15,752,187 10,472,161 5,280,026 
Total 77,635,182 | 47,019, 106 23,650,173 23, 368, 93% 


pF a ea eh 5 kl 
Orchards, woods, coppices and plantations not included in the a 
Woods and plantations, 1,325,765 Total, 1,471,3 


bove, except in Column 1 Faas 


England... eseceeees Orchards, 145,622 

Wales ...csseereveveceees do 2,994 do 126,823 do  129,8 

Scotland ..... cpekenee do 1,910 do 734,490 do 736,4 

Treland...cosseeve raat do Nil. do 325,173 do 325,1 
Total acres... do 150,526 do 2,512,251 do 2 ,662,' 


a ——_—_—_—- 
—_—_——_— aaa 
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(Central Position of the Trunk Line.) 


The line of railway will be too remote fully to serve every fertile district. A 


single line crossing a breadth of territor Yy so great must necossar 


ily be at_a considera- 


ble distance from many portions. But the location adopted will be found to follow a 
generally central course. It will pass through or be adjacent to many valuable 


sections, and will form the trunk line, from which branches can be extended to other 


districts more remote, as soon as settlement and traffic may justify their construction. 


It has been considered important, in the first place, to secure for the main trunk line 


the shortest route obtainable. 


Lhe Woodland Region. 


It has been held from the first, that the successful occupation of the Prairie 
Region, and the extent to which it may become thickly populated, will, in a great. 


measure, be governed by the capability of the line to Lake Superior to carry cheaply 


the products of the soil. The success of the railway itself must be determined by 
the humber of inhabitants which can be established in the country ; and the degree of 
prosperity of the population will be influenced in no narrow limit by the character of 
i outlet for the products of their industry. The more, therefore, that the eastern 
ection of the Railway can be rendered available for cheap transportation, the more 
apidly will the Prairie Region become populated, and the more speedily will the 


ine become self-sustaining. 


I have felt it my duty to regard these views as of paramount i importance in the 
deation of the line between the Prairie Region and Lake Superior. Accordingly 
ery effort has been made to discover the shortest line with the lightest possible 


radients and easiest cur vature, especially in the direction which heavy traffic will 


ike—-towards the Atlantic seaboard. 


(Favourable Gradients.) 


On the sections placed under contract, from Red River to Keewatin, 114 miles 


a from English River to Fort William, 113 miles, the maximum gradients are as 
lows: a 
= 1 a 


Ascending East. 
per 100 permile ~ 


- On Tangents and 13° Curves, equal to 3,820 feet Radius... 0°50 26:40 feet 


On 2° & «2865 “0-45 23-76 
On 3° o> O10 > 4 hOd0 02 tele ee 
On 4 « «© 1,433 “*  <.,035 184888 


Ascending West. 
per 100 per mile 
On Tangents and 1$° Curves, equal to 3,820 feet Radius... 1:00 52:80 feet — 


Ong2: ‘s 2,865 of wv» O90. 47 32ee 
Ons? oo 61-910 « ., 0:80 42:24 
On 4° « «© 1,433 «2, 0-70 36-96 « 


On the remaining distance to be placed under contract, between Keewatin ar 
English Riv er, 183 miles, equally easy gradients have not been, as yet, at every poin 
secured. At the few exceptional points, the location will, however, be revised, au 
Ihave confident expectations that all the gradients will be reduced to the san 


standard, without materially incr easing the cost of the works. 


Thus, there will be no impediment to the Pacific Railway carrying prada 
from the heart of the continent to Lake Superior at a lower rate per mile than tho 


now obtaining on the leading railways already in operation. 


(Prospective Local Traffic.) 


The Woodland Region does not offer any great prospect of becoming an ag 


cultural country, but it may, possibly, contain much mineral wealth. The inves 


gations of the Geological Survey suggest the presence of rich deposits, extend 


over a wide area. Prominently may be mentioned iron, copper, silver and lead, an 


not improbably, phosphates and plumbago. Even the section of country east 

Lake Superior may prove rich in minerals. This section has not, hitherto, been he 
in high estimation, but it has been discovered that a broad belt of metalliferous roe 
stretches from the vicinity of the Bruce Mines to Lake Mistassinni, and between 
and the shores of Hudson Bay. Copper lodes have for some time been worked 
the Bruce Mines, and silver lodes have been discovered at Garden River. | It is a reas¢ 
able inference that similar lodes will be found repeated in the extensive tract 


~~ 
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country of the same geological horizon, and that the day will come when these 


resources will be developed, and a considerable mining population find employment. 


(The Line Ultimately Continuous.) 


_ The line projected for the Railway through this section, makes the distance 
fom Selkirk to Ottawa, 670 miles less than by the winter route through 
the United States.* It is, therefore, not improbable that by the time the portion of 
the Railway between Lake Superior and the Pacific Coast has been completed, and the 
Prairie Region has become well populated, a direct link between Lake Superior 


and the older Provinces will be demanded. 


Tt seems a prudent course to take some steps to make this section, now a roadlegs ‘ 
wilderness, more accessible than it is at present. I would not recommend any great: 
immediate expenditure. But whatever may be the future policy of the Dominion- 
with regard to the construction of this link, [ would advise that the Railway line be 
located from Lake Superior to Lake Nipissing on the shortest and best course, and- 
that it be gradually cleared of its timber, so as to admit of a “Territorial Road ”+ 


being formed, and the interior thus made more accessible to mineral prospectors. 


nd others. Ifthe line were cleared of its timber, the construction of a telegraph 
would doubtless follow in due time. Existing contracts will very soon secure the- 
apletion of the overland telegraph from the Pacific coast to Fort William. A con-’ 
rection between the latter point and the telegraph system to the Kast will be called 
or, and it is not improbable that, the line being cleared, competing private Com- 


vanies would make an effort to establish the connection on terms acceptable to the 


i 


overnment. 


Snow Fall. 


In a previous report,} allusion was made to the character of the climate 


roughout the entire line of route. No information has since been obtained of a 


Y 


ature materially to modify the views which were there expressed. 


_* Selkirk to Montreal by Chicago and Detroit, 1,890 miles. By Canadian Pacific Line, 1,280 miles. 
_ Selkirk to Ottawa by do do 1,830 miles. By do do 1,160 miles. 
do Toronto by do do 1,557 miles. By do do 1,165 miles, 


| 
i {Vide Sessional Papers (No. 83), Vol 6, Province of Canada, 1863, 
_ tVide Report January, 1874, p. 341, 


. 
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The climate of the several regions to be traversed by the railway is, 


greatly influenced by the characteristics of the surface. The vast lakes, 
elevated plateaux, extensive lowland treeless plains, lofty ranges of mountains and 
immense forests have each their effect on the temperature and humidity of the 
atmosphere; and the degree of cold in winter, as well as the snow-fall, is Jargely 


affected by the nature of individual locaiitics. 


The chief point of consideration is the snow-fall, and the experience of the various 
surveying parties, extending, as it now does, over a period of six winters, has afforded 
many interesting and important data. Taking the snow-fall at Ottawa as the 
standard, the depth of snow throughout the whole of the woodland region is generally 
less, on an average, than at that city. In the immediate neighbourhood of Lakes Hur on 
and Superior the fall isabout the same; but east of Lake Nepigon it is found to be from, 
90 to 70 per cent., while from Lake Nepigon to Manitoba the depth ranges from 
70 to 50 per cent. of the Ottawa snow-fall. Throughout the Prairie Region, 
the snow rarely exceeds 20 to 24 inches in depth, and is frequently much less over 
wide areas. In the Mountain Region the features of climate and extent of snow-fall 
are far more varicd. The western slopes of the Cascade and Rocky Mountain chains 
are more abundantly supplied with rain in summer and with snow in winter; the 
eastern slopes being subject to comparatively little precipitation. Only on the western 
sides of the Mountain chains, where the snow-fall is excessive, will portions of the line 
require to be shedded. Generally*speaking, with these exceptions, the snow fall 


SY 


appears to average less than in the older provinces, 


Pa Te 


(Deductions from Meteorological Observations.) 5 
; 


From meteorological observations made during three years in the Rocky 
Mountains, Professor Kingston, of the Toronto Observatory, has carefully 
pped tables which show that, though in some of the passes and 
portions of river valleys the snow may average from four to five feet in depth, in 
general the fall is far below that of Ottawa, Quebec and Montreal ; while to the east of 
the Rocky Mountains, between Jasper Valley and Edmonton, it does not much excell 
half that of Ottawa. During the winter of 1875-6, in which the snow-fall was 


exceptionally heavy, a survey party located at Téte Jaune Cache made a series of 


i observations, from which it appears that though the aggregate amount of snow was 
no less than 112 inches, at no time was there more than four feet on the ground at 
“the summit, extending to five feet at the foot of Moose Lake. Owing to the unusual 
i “snowfall, the Athabasca Valley—which had been previvusly considered by. 


the employes of the Hudson’s Bay Company and the Indians asa locality which might 


| be safely relied on for wintering stock, and which was so spoken of in my former 


_ report of ’74—proved very disastrous to theparty ; their horses and cattle suffered 
"severely, and less than half survived the winter. With respect to the cold, Professor 
| Kingston shows that though the cold of the autumn is more severe in the Rocky 
| ‘Mountain district than in Ontario, Quebee and the Maritime Pr ovinces, yet the winter 


_ itself compares favourably with that of Eastern Canada.t+ 


Located Line Favourable for Cheap T. ransportation. 


| I have described the efforts that have been made to obtain a line with the easiest 
| possible gradients from the Prairie Region to the navigable waters of the St. 


| Lawrence, and the paramount importance of this feature. Reference to a table in the 


Appendix, which gives a summary of gradients for each hundred mile section of the 
railway between the Lake Superior terminus and Téte Jaune Cache shews that 
there is no gradient ascending in either direction exceeding 1 per 100 or 52:8 ft. per 
mile, and with one single exception, viz. at the crossing of the South Saskatchewan, 
the heaviest gradient ascending eastwards from a point near Battleford to Fort 
| William is only 0:5 per hundred or 26-4 ft. per mile. I feel satisfied that a revision of 


i 
I} 


the location at the one exceptional point will, with but trifling cost, result in obtaining 


the desired gradient there also. 


Assuming the gradient at the South Saskatchewan to be amended, 
1 am enabled to report a location on which, for fully a thousand miles 
‘west of Lake Superior, the easterly ascending gradients can be kept down to 
halt the maximum gradients on the Grand Trunk and other railways in operation in 


| 
the older Provinces. Cheapness of transportation is thus, to a certain extent, assured, 


| * Vide Appendix Z, page 353, Memoranda respecting the winter climate of the Rocky Mountains, bY 
George A. Keefer, O.E. 
_ tVide Report, January, 1874. 


t Vide Ay pendix A, page 89, Table of gradients between Lake Superior and Téte Jaune Cache. 
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an important element in facilitating the prosperous settlement of the fertile territory | 


in the interior. ; 


(Summary of Gradients ) 


The following will show the remarkably favourable gradients secured on each 500° 


mile section of the line, west of Lake Superior; and the accompanying diagrams 


(Sheets Nos. 6 and 7) will clearly illustrate this feature of the line: 


Ascending West. 


| 
! 
| 
| 
| 


Sections of oi Aa eh ee See tee a 


: 


Ascending Hast. | 


| 
| 
500 miles each 43 isos jose 3 Weoe ie oo 
west of me 3 bate 2. = es | | Level. | ie : “oF we = | : 
Lake Superior. aie) Sie a | re Se eae Total. — 
w o wH .Jo 2 5 Total. j wg 2 GH 2 = = 3 ; 
a 6S ners ee =| l oH OS rt | O'S onic 3 
| 5 Ban dig ais 8] | oo gan aly aio & ; 
ee ours See a Sy Na Sa ae ———— ll inne _———— —— EE 
| Pe er | 
PPPS DOO AG cossass devcicases | 74:97 l 130°31 | Braneeicane cs | 205°28 | 143:00 61°24 | yagieled | ! 62°77 | 151°729 
Second 500... ..css000 1) 6824-4 79784 tate 148081 17050 | 94:77, 4301) 43°64 | 181-42 
j 
PEAEECE EDO. .ccnchee boas 38°78 46°55 | 93°76 | 179°09 | 131°55 | 38 17 i 43°12 | 108 07 . 189° 36° $ 
| | | aed 
Total miles, 500. 181°99 | 256°70 | 93°76 | 532°45 ee 44505 | 194:18 | 113°84 | 214°48 | 522° 50. 


Se 


Thus on that portion of the line located und established for a distance of 1,500 
miles there will be close on 1,200 miles level, or with gradients under 264 feet per 


i 
7 
7 


mile, and no portion of the balance will rise more than 53 feet per mile. 


It has already been stated that the line throughout its whole extent will compare 
favourably in all important particulars with the trans-continental railway extending 
from San Frarcisco to New York. The difference between the gradients of the two 
is indeed remarkable, when it is considered that the crest of the Rocky Mountain’ 
chain attains the highest elevation to the north of the International Boundary. The 
Canadian Pacific Railway, however, will run through the mountain masses by low lying 
passages which do not exist on the more southern route. I have prepared a general 
profile of the line from Lake Superior to the Pacific Coast, and on this have shown in 


a brown colour the profile of the line from San Francisco to Omaha (ieee No. 6). 


An inspection will show at a glance the marked difference between the two lines. I 
a 
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The Engineering Staff. 

S In a report of this character, [I should be guilty of injustice to my Staff were I to 
Pomit allusion to the untiring efforts, hardships and privations of the engineering 
f parties who have acted under my directions in carrying out the explorations and 


surveys. 


To one unaccustomed to the consideration of matters of this hature, it is diffi- 


cult even to convey an accurate impression of the magnitude of the work executed; a 
work which has every year employed the best energics of not far short of one 


thousand men of all grades. 


| (The Work Done.) 
, 


im The length of the various lines surveyed and routes explored amounts in the 
“aggregate to close on 46,000 miles, of which no less than 11,500 miles have been 


laboriously measured, yard by yard, through mountain, prairie and forest, with the 


spirit-level, chain and transit. Large as the mileage of examinations undoubtedly is, 
it yet forms only a very imperfect factor in estimating the energy expended in the 


work, and but faintly suggests the toilsome, unflagging labour which has been neces- 


sary to encounter difficulty after difficulty ; labour.too often resulting only in failure. 


+ 


I pay but a just debt when I acknowledge my deep obligations to my 
fellow-labourers, who have so zealously toiled to Obtain the information of which 
this Report is a synopsis. 

My own feeling would lead me to make special mention of the more meritorious 
“members of my Staff, but where so many have rendered the hearticst service, if, is 


| difficult to give prominence to individual names. 


a > 


(Character of the Service.) 
Much of the work has been carried on amidst the severities of winter, 
frequently, in an exceedingly low temperature. The surveying parties were far 
Memoved from all habitations, and were supplied with but inadequate shelter and diet, 
although both were the best that circumstances would admit of. Notwithstanding every 


precaution, scurvy has occasionally attacked both officers and men; and, as the work 


aig vicissitudes of the life to which they have been exposed. ; I feel that thei 


| which have already been recognized by the Government, merit also the appreci tior 
~~ of the public. 


~ 


(Losses Sustained.) 
It is my sad duty to mention that thirty-four have lost their lives in connection 


with the survey.* 


a 


Conclusion. ae 

I have endeavoured, in the previous pages, to narrate the efforts made during th 
last six years to obtain the most eligible Railway line to the Pacific Coast. ) 
| I have set forth the operations by which we have established an wae sat is 
factory line from the head of the St. Lawrence navigation on Lake Superior to 1 
Jaune Cache, on the western side of the great continental “divide” in the 
Rocky Mountain chain. | 

I have described, in its various stages, the work which has been executed to atta 
this result, as well as the operations by which we have pierced ranges of mouniai 1 
in the western section of the country, previously reported as impenetrable. 

It was early discovered that a line could be obtained by the Yellow Head a 
Albreda Passes, following the natural descent of the Rivers Thompson and rnc 
tide water. But the forbidding character of the valleys, and the extreme ruggedn: 
of the chasms through which these rivers in parts of their course flow, call for wi 
so formidable and costly, that attempts have been male to discover a more cligi bl 
route. 

I have not concealed that our efforts have frequently resulted in failure, renderi ng 
repeated attempts necessary, year by year, to gain the objects sought; and, altho a 
the route of the Railway in the Western region has not been definitely established, 
have pointed out that several practicable lines have been found, and that we hav 
discovered passes and traced lines which, considering the altitude of the mountail 
masses of the Region, a6 more favourable than could have been hoped for, ug 

Although several routes from the mountains to the coast are available, it ca ne 
be claimed that any line has been found upon which, in some parts of its course, n 
serious difficulties are met. Besides difficulties of construction, involving a larg 
expenditure, the question is complicatel by other important considerations whi 

lie beyond the province of the Engineer. ae | 


ren 


*Vide Appendix Z 6, page 382. 


| So far as an Engineer can venture to deal with the various points which call for _ 
examination, I have striven faithfully to ascertain the necessary facts, and to present 

them in a clear manner for the consideration of the Government. 

; To assist in drawing conclusions respecting the selection of the terminus, I have 

"submitted the opinions of distinguished naval officers respecting the harbours and. 
channels of the coast. I have, likewise, presented the views of other experienced men 

on matters bearing on the subject. 


The inferences to be drawn appear to point conclusively to a choice of two 


4, waters at Burrard Inlet and at Bute Inlet; or the postponement of a decision 
~ respecting the terminus until further examination be made on land and water to 
~ determine if a more eligible route can be obtained by the River Skeena. 

‘On account of the extent and nature of the subject discussed in this Report, I have 
: deemed it advisable to avoid, as much as possible, matters of detail. Generally, how- 
: ever, references are given to sources whence full information may be obtained. 


The documents appended give much information hitherto unpublished. They 
a = 


ae 


is are replete with detailed descriptions of the Survey. The excellent “reports on the 


re 


een 


agricultural capabilities of the country will be: read with especial interest, as they. 


oT 
AE NEE 


ee 


= establish that a vast terr ‘itory 18 available { for agricultur al and pastoral pur poses. 


. The “report from the Reaceenl Survey on the economic minerals and mines of 
| British Columbia is a valuable contribution to our knowledge of the Western portion 
q of Canada; more especially in view of the field offered for mining industry. , 
It has been my object in this report, and in the Appendices herewith submitted, 


i to place on record a concise history ¢ of the preli eliminary oper ations connected with the 
awe ee ae 


: construction of the Pacific Railway, from the commencement in 1871 to the present 


+, date, and to furnish other important information. During these six years, with the 


red ~ a 
: assistance of an able and zealous staff, 1 have given my most earnest efforts to obtain 
a 


satisfactory results; I trust I have succeeded in my endeavour to describe, in a 


i 4 faithful and comprehensive manner, all that we have effected. 
I have the honour to be, Sir, 
Your obedient servant, 
SANDFORD FLEMING, 


Engineer in Chief. 
12 


%, distinct courses :—the selection of one of the two routes which first reach the Pacific — 
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APPENDIX B. 


CoRRESPONDENCE RESPECTING THE LOCATION OF STATIONS, ROADS, AND 
ROAD-CROSSINGS. 


Se a ae 


OFFICE OF THE ENGINEER IN CHIEF, 
(Memorandum.) Orrawa, April 12th, 1875. 


& 
i 
| 
Stations, Town Plots, Road-crossings, cte. 


I desire to bring under the notice of the Government, some suggestions in con- 
nection with the survey of lands, adjoining the Railway, in Manitoba, the North- 
west Territories, and elsewhere. 

I submit herewith a diagram, which will serve to explain :— | 

1. I would suggest that the most suitable points for stations, should be selected 
at convenient distances, say from six to ten miles apart. In selecting these points, 
care should be taken to have them on level, and as far as practicable, on straight sec-. 
tions of the Railway, or failing this, on easy curves; they should not be near the foot 
of long steep grades, nor on any grade exceeding fifteen feet to a mile. 

The points selected should not be where the Railway is on embankment or in 
cutting, but where the grading necessary for station purposes, could be done at the 
least cost. 4 

2. The reservation of land for stations should be on a liberal scale, say 2,000 feet 
long, (at all events this length in level prairie sections), so as to allow for long trains | 
shunting and standing without interference with the road-crossings, hereafter re-_ 
ferred to. The breadth of the station grounds need not be great, except where 
special provision is required for engine-shops, etc. ; 150 to 200 feet on each side of the 
centre line of the Railway would be ample. 

3, A road should be laid out all round the station ground; it would cross the - 
Railway at two points, 2,000 feet apart; there should be no other road across the” 
station ground, except for foot passengers. q 

4. Opposite and around each station located as above, a suitable area of land 
should be reserved for a town plot, laid out and sold as such; behind the town plot, 
some of the land should be laid out as park lots. ; 

5. L would strongly advise the reduction of crossings, both public road and 
farm crossings, to the least possible number, Statistics show that a very large per- 
centage of fatal accidents on railways result from road-crossings. In a new country 
they could be largely reduced, without any inconvenience to the public, and, at the 
same time, save the cost of making and maintaining them. 

In order to effect the desired object, I would suggest that the farm lots between 
stations should all be laid out with their rear ends to the Railway line, as shown on 
the sketch; that a road allowance should be made on the ends farthest from the Rail- 
way, and that there should be no allowance for roads between any of the farm lots. 
This would render farm crossings entirely unnecessary, and it would throw the pub- 
lic road-crossings at the stations only, at which points there is always least danger, 
as the trains invariably reduce their speed when approaching stations. 4 

Ihave drawn on the accompanying sketch, the strip of land proposed to be re- 
served on each side of the Railway, one mile in width. ‘This width would probably 
embrace sufficient area for town plots, park lots, as well as farm lots; in connection 
with the latter, it might be advisable to withhold the sale of them, until all the other 
farm lots in the neighbourhood were taken up, and when offered for sale, special stip- 
ulation may be made for the maintenance of the railway fences, the planting of trees, 
or other provision to prevent snow-drifts, and also with respect to fires caused by 
sparks from the locomotive engines. : 


SANDFORD FLEMING, 
Lingineer in Chief. 
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‘(Memorandum.) 


DEPARTMENT OF THE INTERIOR, 
Dominton Lanps OFFICE, 
Ortawa, 16th April, 1875. 


The undersigned has the honour to submit the following remarks upon the paper 
(subjoined) of Mr. Fleming, Engineer in Chief of the Canadian Pacific Railway, in 
reference to stations, road crossings, &c., connected with the said ‘railway. 

The different points will be considered under numbers corresponding to those on 
the paper referred to. 

1. The site of railway stations will, as a matter of course, be selected as well by 
engineering as by trade considerations, and will be altogether in the discretion and 
judgment of the engineers of the road. 

2. Preservation of land for stations; form and extent thereof. 

3. Roads around and crossings connected therewith. 

4. Town plots. 

Mr. Fleming’s suggestions in regard to the above are such as recommend them- 

selves to favour. 
: 5. The remarks of the Chief Engineer as to the policy of keeping down the 
public roads and farm crossings to the least possible number, in view of reducing 
thereby the chances of accidents and of saving in expenditure, cannot be gainsaid ; 
and the fact of the railway being run through territory in advance of settlement will 
greatly favour the carrying into effect of such policy, as settlement will naturally 
draw round the points which may be selected for stations. 

Mr. Fleming is understood to propose that under no circumstances shall there 
be public road crossings, excepting at stations, which latter may be from six to ten 
miles apart. 

The undersigned is of opinion that public crossings over the railway may be 
advantageously restricted, but that it would be incompatible with the public interests 
and convenience to carry the restrictions as far as proposed. | 

He thinks that, as a rule, public road crossings should be provided at points not 
more than three miles apart. A less number of crossings than as above would ultimately 
result in great inconvenience to the public, and be calculated to embarrass the sale 
and settlement of the lands. 3 

Mr. Fleming’s proposal, that the farm lots on each side should be laid out with 
their rear ends to the railway, having a road allowance in front, is a good one. 

This plan would do away, altogether, with any necessity for farm crossings. The 
lots, however, should be at right angles to the railway, one mile deep on each side in 
the clear, by twenty chains frontage. 

The town plots, asa rule, to embrace four of such lots, and to be laid out ona 
uniform plan, into building and park lots. 

Mr. Fleming suggests that those farm lots lying contiguous to the railway might 
be disposed of on certain special stipulations—that is to say, for the maintenance of 
railway fences, the planting of trees, or other provision to prevent snow-drifts, and 
further, with respect to fires caused by sparks from the locomotive engines. 

Respecting this, the undersigned has serious doubts. He thinks it would not be 
advisable to impose any such conditions on the sale or settlement of those lands, for 
various reasons—mainly, for the reason that, in his opinion, it would be impracticable 
to carry out such conditions, as the imposition thereof would result in a constant 
state of warfare and difficulty between the Government or the Railway Company and 
adjoining settlers. 

The matter of maintenance of fences, of carrying out any provision to prevent 
snow-drifts by the planting of trees, or otherwise, he thinks can only be satisfactorily 
assumed and carried out by the Government or the Company, who would further, 
without there was express legislation to the contrary, be responsible for any damages 
caused by sparks trom the engines, | ‘ 


q 
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The undersigned would remark that the Chief Engineer’s proposals as to cross-_ 
ings, method of laying out farm lots abutting on railway, &c.,can only apply to those 
parts of the Province or Territory where the line does not pass through settlements, 
or intersect Half-breed lands; and, further, must be subject to any legal rights of 
the Hudson’s Bay Company respecting the one-twentieth of their lands, as allotted 
to them under the Dominion Lands Act. , 


Respectfully submitted. 


J. S. DENNIS, 
Surveyor General. 


CANADIAN Pactric RAILWAY, 
OFFICE OF THE ENGINEER IN CHIEF, 
(Memorandum.) Ottawa, May 6th, 1875 


To the 
Secretary of Public Works. 


On the 12th April, the undersigned submitted for the consideration of the 
Minister, a memorandum on the subject of the location and survey of stations, town 
plots, road crossings, &c., along the route of the Pacific Railway. 

The memorandum alluded to was referred to the Department of the Interior. _ 

The Surveyor General on the 16th ult., submitted some remarks on the subject to 
the Hon. the Minister of the Interior. 

The remarks last referred to have now been transmitted to the undersigned. 

In the original memorandum, the subject was divided into the following five 
different points, opposite each of which will be found the views of the Surveyor 
General. . 


1. The Engineer in Chief suggests that The Surveyor General thinks that sta- 
the most suitable points for stations should tions should be selected altogether in 
be selected from six to ten miles apart, and accordance with the judgments and discre- 
lays down certain engineering conditions tion of the engineer of the railway. 
to guide in making a selection. , : 

2. The Engineer in Chief advises with The Surveyor General thinks these sug- 
respect to the reservation of land for gestions recommend themselves to favour, 
stations. 

3. The Engineer in Chief recommends The Surveyor General approves. 
the laying out of roads in connection with 
the stations. { 

4. The Engineer in Chief recommends The Surveyor General approves. : 
the reservation of land for a town plot : 
around each station. q 

5. The Engineer in Chief advises strong- The Surveyor General admits that the 
ly the reduction of crossings both public policy recommended on this point cannot 
and private to the least possible number. be gainsaid, and the location of railwa 

and the laying out of the land in advan 
of settlement will render the adoption of 
the policy an easy matter. _ 

6. The Engineer in Chief suggests that The Surveyor General thinks this pro- 
any farm lots laid out on the mile strip posal a good one, and recommends that the 
proposed along each side of the railway farm lots should be at right angles to the 
should all have their backs turned to the railway; one mile deep on each side b 
railway with a road allowance in front, twenty chains frontage. 
and thus render farm crossings wholly un- 
necessary. 
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4. The Engineer in Chief advises on ac- The Surveyor General thinks that the 
count of the increased security to life and crossings might be advantageously res- 
‘property the greater ease with which the tricted, but a less number of crossings 
railway will be operated, and the reduced than one at every three miles would ulti- 
cost in construction and maintenance, that mately result in great inconvenience to the 
no crossings should be laid out except at public, and embarass the sale and settle- 
the stations. ment of the lands. 

5. 


_ _-The undersigned is glad to find that the Surveyor General on almost every point 
“gives his unqualified approval to the suggestions proposed. It is only with respect to 
_the last point that he does not fully concur. 

__ In support of the original proposal to make provision for crossing the railway 

at the stations and town plots only, the undersigned would respectfully submit the 

following additional remarks :— 

_. 1. Every level crossing contains the elements of danger to the public using the 

crossing, as well as to passengers using the railway. This is more especially the case 

between stations where trains have to maintain a high speed. The undersigned be- 

; lieves he is correct in stating that more than one-half of all fatal accidents on railways 

occur at level road crossings. He has seen a whole train of passenger cars thrown 

off the track by cattle attempting to cross the line and getting amongst the wheels, 

Constantly, one hears of carriages or sleighs being run over, and the danger is in- 

creased in high winds, rain or snow storms. 

. 2. Every level crossing is an element of danger from another cause, viz :—The 
cattle guards. As is well known. these contrivances are usually made of timber, they 
last but a few years, constantly require repairs, and without attention frequently be- 
come insecure. They are really worse than ordinary wooden bridges, as they are too 
insignificant to receive, as a rule, much attention from the higher railway officials and 

are often left to :gnorant, sometimes careless laborers. It is for these men to report 

when the timbers are too much decayed to be any longer safe ; in fact to draw the 

line between security and positive danger and the wonder is that accidents from rot- 
ten cattle guards do not more frequently occur. , Cattle guards at stations are not 
likely to be neglected, as they come under the eye of other officials ; besides which, 
trains pass stations at low speed, and in consequence the danger is much less than at 
other points where the speed is high. 

7 3. In a country already settled, it would doubtless be impracticable to close up 
roads already in use across the line of proposed railway, but in an entirely new coun- 
try, where there are no inhabitants and no roads, the settlers as they take up lots and 
occupy the land, would suffer very little, if any, inconvenience from the plan now 

_ proposed, and would not, in any way, feel the loss of a privilege or right which they 
never possessed. To them, the line of railway would resemble a river or navigable 
channel with landing wharves and the means of crossing at short intervals, say, 

wherever it was deemed advisable in the interests of all to have stations. 

The undersigned respectfully submits that the settlement of fertile lands along 
any of the considerabie rivers of the older Provinces has not been materially retarded 
by the obstruction which the rivers offered to free intercourse between the two sides ; 

nor has the want of bridges, so close as every three miles, over the water channels, 
to any appreciable extent embarrassed the sale and settlement of the lands, or resulted 

‘in great public inconvenience after the country hecame occupied. Take the large 

“rivers, the Ottawa, the St. Lawrence, the St. John, or any of the smaller rivers such 

as the Otonabe, the Trent, the Grand River or, for that matter, any of the canals, say 

the Rideau Canal. From Ottawa to Kingston the length is 127 miles, in this distance 
there is on an average only one bridge to every eight miles of canal. The canal 
passes through a comparatively old settled country, and no great complaints are made 

“respecting the unfrequency of the bridges. 

:! On the railways, the crossings take the place of bridges. At each proposed station 
on the Pacific line there would be as many crossings for carriages as there are across 

the Rideau Canal in the heart of the city of Ottawa, while foot passengers would 

-. 
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have perfect freedom to cross almost anywhere, except when trains were actually 


occupying the sidings. 

In view of all the advantages and the very trifling, if any, inconvenience that 
would result, Iam confirmed in the opinion that the Government would do well to 
adopt the policy of making provision in advance of settlement, for stations and town 


plots, and of laying down a system of roads which would, as far as practicable, con- 


centrate traffic at those points only. 
The undersigned does not propose that under no circumstances, whatever, shall 
there be a possibility of obtaining a crossing, except at stations. He urges objections 


chiefly to intermediate level crossings; should the time ever arrive when the establish- 


ment of'a road across the railway at any particular point between stations becomes so 


important as to justify the cost of making it, there would be nothing to prevent the 


inhabitants from asking and obtaining permission to bridge the railway as they would 
a canal or river. 


The undersigned trusts that on full consideration of the subject, the Surveyor- 
General will waive the only objection which he has offered to all the essential points 


of the scheme proposed. 


The undersigned views the present as an excellent opportunity, one which will 
never again occur, of adopting every improvement which experience may suggest, 
in connection with the introduction of railways into a country, and, believing that the - 


Government views 1t in the same light, he has every hope that they will adopt the 
policy herein strongly recommended. 

The undersigned would wish to add some remarks with respect to the matters 
referred to in the last paragraph of the original memorandum (dated April 12th), 
but he considers the subject herein discussed of primary importance, and the other 
subjects may be alluded to at another time. 


SANDFORD FLEMING, 
Engineer-in-Chief. 


CANADIAN Pactric RAILway, 
OFFICE OF THE ENGINEER IN CHIEF. 
Orrawa, 19th May, 1875. 


Dear Sir,—I am requested by the Premier to transmit to you a list of the 
stations established on the line of the Railway between Cross Lake and Mossy River, — 
and to furnish you with their names, approximate distances east and west of Selkirk, — 
and the number of the stakes at which the centre of the stations, in each case lettered — 
“A” on diagram of town plot, are to be placed. I also furnish a plan showing their — 


relative positions. 


You are aware that the suggestions submitted by me, in a memorandum dated — 
the 12th April, relative to stations, town plots and road crossings have been approved, — 


and it is the desire of the Premier that steps should be immediately taken to carr 


them into effect. Enclosed herewith you will find a diagram for town plots, which, — 


in connection with the memorandum referred to, is also approved. 


The diagram shows four different projections for town plots, each of which — 
embraces the same leading features. They are designed with the view of carrying — 


out, in the best manner, the principles laid down in the memorandum above referred _ 
to, and advocated in my letter to the Secretary of Public Works, of date of 6th — 


May last. 


v 


The Premier desires me to say to you that he approves of the designs, and wishes | 
you to adopt them as standards in laying out town plots around the stations on the — 


line of the Pacific Railway. Hither of the designs may, of course, be adopted or 


modified at your discretion to suit the circumstances of each case, the main object — 
being to secure all the advantages of the new system referred to, in the least objec- — 


tionable way. 
Assuming that the red letters indicate the limits of the town plots, it is con- 
sidered highly advisable that all the farm lots outside of the town plots, and within 


i 
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the one mile strip on each side of the Railway, should be withheld from sale or occu- 
pation until after the completion of the Railway, and the best means of overcoming 
the snow difficulty in each locality be ascertained. 

; Yours truly, 

Lt.-Col. J. S. Dennis, (Signed), SANDFORD FLEMING, 

| Surveyor-General. Engineer-in- Chief. 


STATIONS. 
Instructions to District Engineers and others. 
For several reasons it is important that early steps be taken to select the very 
best positions for the Railway Stations, and that they should be located, and the 
gradients of the line, at and appr oaching thereto, finally established before construc- 
tion be commenced. 
In districts fitted for settlement the Government has approved and sanctioned a 
system of laying out lands adjacent to the line of Railway, which will render public 
and private road crossings unnecessary, except at Stations. 

In these districts it is intended to reserve a sufficient area of land around cach 
‘station for a Town plot, and to lay it out when required, into lots of suitable size. 

Hach station will become a centre of traffic for the country around, and in some 
cases, important towns will undoubtedly spring up. In selecting station sites, atten- 
tion should ther efore, to some extent, be given to the physical features of the ad jacent 
country, so as to afford the greatest facilities for developing the resources and 
accommodating the business of each locality. The general interests of the railway in 
directness, good gradients and cost of construction must however, be considered of 
primary importance. 

In prairie and fertile districts, the stations should not be so far apart as to leave 
an opening for intermediate stations at a future time. All the stations in any way 
desirable should be located in the first place. It is considered that the average 
distance between stations should be about eight miles. 

In mountain and other districts, where the necessity for stations for traffic 
purposes will not be great, sidings where trains may cross, or engines may wood and 
water, will nevertheless be required,—points for this purpose may be selected about 
every ten miles. 

The undersigned requests that immediately after a trial location be made and 
before the gradients are finally adopted, the District and Resident Engineers should 
proceed to ascertain the most suitable points for stations, reporting to Head Quarters 
without delay. In this matter the following rules will be observed. 

1. Station sites may be considered to be at minimum and maximum distances 
apart of six and ten miles respectively. 

2. The Station should be located on a nearly level portion of the line, if such be 
practicable. Where the line undulates, a summit is preferable to any other position. 

3. It should never be placed, under any circumstances, on a grade steeper than 
15 fect per mile. 

4. It should not be near the foot ofa long steep grade; a minimum distance of 
half a mile from the foot of the grade should be obtained, if at all practicable. 

5. It should be on most suitable ground transversely as well as longitudinally. 

6. It should be on a straight line, if at all practicable, so that approaching trains 
may be seen a long distance off. 

7. It should be on ground where the main line and siding would be nearly on the 
natural surface, so that the quantity of work in grading would be the least possible. 
No borrowing should be done within the limits of the station ground. 

8. The length of line to which the rules, 3, 5, 6 and 7 are to be applied, should 
be 2,000 feet, or as near thereto as possible. 

9. The station should be ata place where a good supply of water can be had; in 
hilly districts a gravitation supply should be looked for. 
SANDFORD FLEMING, 
% Engineer in Chief. 
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LIST OF STATIONS ESTABLISHED BETWEEN LAKE SUPERIOR AND TETE JAUNE CACHE, 
. IN THE ROCKY MOUNTAINS. 
FIRST 100-MILE SECTION WEST OF LAKE SUPERIOR. 


[ Distance from | Height above 
| Lake Superior. | Lake Superior. 


| | 
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Name of Station. Remarks 


| Miles. | Feet. 
OTE OTIAT C1 le pee ae 0 | 7 ‘Fort William is the Canadian end 
BURGE Neo aeynacitdaicicandes-senses occa o 124 | 384 | of the St. Lawrence Navigation 
BUS OMEN eels. seckawice a essisten cosas 16 | 474. on Lake Superior.—Lake Su- 
MOEA LLQNUIG, so c0k Lease ecs'vswcwenbecee 3 | 581 perior is 598 ft. above the level 
REA te ue nis cchicekvedoey eqns 32 581 of the sea. 
STE ROR ee eee Raavaeoopeneecss 3935 873 
Nordland e000. ..i2.:. Sacre te 505 | 944 
BS PO ea ee sas sc no's stew Side Secs 60 935 
Be A CAC diye. 265 Gceks acas lon vees | 704 | 907 The line at Port Savanue connects 
LEE Ee ee | 80% 963 with Lac des Mille Lac and the 
COTE SG a ee 89 916 Dawson route. 
Bre RIVED coches cxecelercse sccsee | 932 944 | 


i 


SID TRIVOR c0 os cague sspeaee? aneeee ‘ | 112 | 919 
POTD Sf aoe Alc oasat'aes'ce edath crianda ean y soak 119 960 
RMMPECHIEE ovens sarecssec vevsseees te Metsees 1293 932 
ECT sentkcces of; seeks eindecascess 137 j 909 
OTe oe ne Pott ee eee: | 148 890 
BUGLE enee vex ieaicae ds seeees sere 155 834 
SSMS ghia raves geese oxte neatre sinks 163 809 
CRE May iter’ Sv, abs sutor sen casensavvees ae 173 825 
PRMINTE RAEI rnc... ecateetver leeks aneces 181 681 
eT ee a choc cates casnas cer 1903 616 
PMN DOOM en sic eav). soendeasseés en nvs'ecse 199+ 656 


————— eee 


THIRD 100-MILE SECTION WEST OF LAKE SUPERIOR. 


PNRM eealeawnd x ohs dics csnnne sypar veeree | 2085, | 652 j 

UPR RM Sasa etatiodas 255s s sku decvcd esha 2204 567 

BO AIVED cross teavses scenedcer-a Sane 23 596 Bank of River Eagle. 

DeMeR TOT TNO “anes cava sass gee eee me 240 645 On Lake Vermillion. 

RR Ete sana ets s cee wha ooo bctor eke 2493 627 

POTPY WOOK 42.100 :.0050. ory Wrenkdae aes | 2603 | 776 : 

SE eich de deanac sama rh ateatenca 2694 711 

RIGO occas ais hn cokn eel 279 648 

J a CRA cena pete rec 288 539 

INGO WEEN cescecencnpas manne Coaed ceenxi can 297 496 At Keewatin, near Rat Portage, 
| the line touches Lake of the 

Woods. ? 
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IONS ESTABLISHED BETWEEN LAKE SUPERIOR AND TETE JAUNE CACHE, 
IN THE ROCKY MOUNTAINS—Continued. 


FOURTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 
\ 
| | 


Distance from | Height above 
Lake Superior. | Lake Superior. | 


Feet. 


LL aa 521 
oy 5oe sss cacovveceses | 627 
oe 274 590 
etn yc oeies cash once 508 
> eee 459 

oo ere 374 


ey eesereeee coves cecccsee ecco 


mouth ,... O80 2O8Oe Coe eoe C00 toe 
jour Preece ceeseres o 


FIFTH 100-MILE SECTION WEST OF LAKE SUPERIOR, 


es 


yu dall POPCOe Boer roses Fee oeEeee *o00es coe P 
154 Selkirk is on east bank of Red 
160 River; here the, line connects 
121 with the navigation of Lake 
oe 308 | Winnipeg. 
Ger Boe 312 
DRE Aescinaaisecsabievecigsss vevevers 275 
Sats Cen ee vy ne 
ohana naa ene 200) 
ea biccin sees 247 
| 245 | 


EE PSPC FOS CCOOC Seveneore Caeecrede «000 


SIXTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


NF yon csc 8 eS ches “vines vagass 232 | 
| BOR eeeces eeereseece sececces eo seeee 229 ; 
DEPT  eccdes, cecsanes 253 Cartier is at Narrows of Lak2~ 


Periiniee teat : 235 Manitoba. 
seeeeeoeee ee eees SRS e's wee tee eoeoe | ; 250 


, 


SOC CO OOS HOO OES Foor ee SE re se eeeseee 265 ‘ 


256 
255 
258 
256 Poutrincourt on the west bank of 
248 | Mossy River, connecting with 
33 t the navigation of Lake Winni- 

| pigosis. , 


oid t wag ee ee Ds 
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LIST OF STATIONS ESTABLISUED BETWEEN LAKE SUPERIOR AND TETE JAUNE CACIL E, 
IN THE ROCKY MOUNTAINS— Continued. 


pu 


SEVENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


: 


Distance from ; Height above 
. 


¥ 
3S 
| 
| 
Beal 


Name of Station. Remarks. 


| Lake Superior. | Lake Superior. 


ES | eS ES 


{ ° ae 
Lary eens + ei ath oe ar ed 
Miles | Feet 
Longueville ........ Wei svesunceaseriweces 6043 | 375 
Sussex .....0. Picteasece sinduasses-sarack oes 613 450 
BV KA Sieh cctcn (casesvce vasetener cased 622 599 y . 
Northcote ..... Seaaicsose’ pa desesite eeestaes | 629 | 584 Northcote is at the northerly e x= 
Hennepin .....++0 Ce owsevse on seunneeeeee! | 638 | 583 tremity of the Duck Mountains. 
Coleridge ........ Ciesssvcouveaee¥Tueweae™s 647 621 
5 EOE ene 654 | 786 
Skalholt ....... Reel (acceievorseoh wesians? | 6635 794 
Doyle-.<...... Wea cnde seis oe tesive vienna es 673 | 865 *- 
Livingstone oo... cececeee sovereeees sone 681 916 Livingstone is 84 miles north ¢ of 
PRICE se ssesenese> Be Ree he 687; | 1,050 Fort Pelly. ; 
IMALIIO fence ceeane «ase ed aves 695 | 1,149 
EIGHTH 100-MILE SECTION WEST OF LAKE SUPERIOR. & 
Morland e800 O0CO SCOOFOEOH FOOHOe COHSEFS deo 3 701 tin 
ASSINEDOINE coveoecooeseees severe Wacceseac 712 Ua pel Near Crossing of River Assine- 
Leyden seccceseserserrsce soocsees sereneees 7194 DOL boine. 
Stopford ...coeccceeseee eovsseneesesersncees 729 ip 425 % 
Nut Hill ...sccsesoer cocceeee sevens ssereees 739 is 387 | 
Murchison . a Pees ucesenkeecsvenvessee! 7504 | ] 972 
Killyleagh......... sss. caters aici srl 759 1,226 . 
Thackeray .srccccer cesses oo cscseeserecees 768 | 1, 210 
INASIIAY Ul. .<<o+ecascnssoeee Re envoned Eka T7174 i '205 ~~ |Nasmyth is not far north of Quill 
BuckstoOne v..cccoesccecee sovcesceecerseees 786 ] 257 Lake. & 
Thorwaldsen .....sccccssecres soscee scenes 7963 | 1, 231 ae 
pe EE ES oe eS = 
NINTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 4 
Swanholm ....000. eccoeseee oe See sue tee ann | 8044 1,292 Near where the moose died 
Humboldt ...00. cseeceeee ee eveeee veeeeeees | 815 1,280 
Gotland c.sccrcsccersoccesecccesseccceecees 823 1,236 
Denholm .....sccccersccerereees covers sores | 8313 1,260 
Bald win cosccssce sccscceeeccsescsees coer 8415 1,276 
Grenoble......ccccrscoee soereres eeseveees 8524 1219. 
Finland ......000 ceceecees sereeeeee roeees ote 8625 1,124 
Roundell........... beet cecabeccentacuvacsee 869 1,100 
Saskatchewan ... ..... +++. ey are | 8763 1,049 On the easterly bank of the Ri 
PATON seevsacrs Pree eh, Aad hicecee es | 884 1,080 South Saskatchewan. ‘ 
Goulbourn ...... «+. ee ce tees 894 | 


LIST OF STATIONS ESTABLISHED BETWEEN LAKE SUPERIOR AND TETE JAUNE CACHE, 
tee IN THE ROCKY MOUNTAINS-—Continued. 


TENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


| 
Name of Station. Distance from ; Height above | 


| Lake Superior. | Lake Superior. ' Remarks. 


ake 
a a ——— (Sade ee 


Miles. Feet. 
BCT cas ciennesscacens onssse snovesess 904 1,048 Near The Elbow of the River 
MEPEIR VETOCK, 5.04005 00000 soseee cssscesee 912 946 North Saskatchewan. 
MPIIATAICl «25. .0005500 voveseses ovonecess 924 922 
ISTO e 5 ceo cencisccnsscnc. oo as rsasee 934 | 1,071 
eo oc nena soicncs vaeeseses vvcansnns 943 996 
|Eagle Hill..... ava eoeeie n+ +és Paniteetes 952 1,016 
eee ssc cincase seceesaececs soosectee 960 985° | 
SO Bein ies | 967 1,019 Near the mouth of Battle River 
IIE EOOK . b5 5c sses- os csnh dees <deeee sosees 975 ‘ 1,088 (proposed Seat of Government 
Ecosse acceoeoccepsen cooses ences 983 1,108 of the North-West Territory). 
MUMEEGSTAD, <insyias. casnssaresncess coronsose 995 1,189 
. 


ELEVENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


ee Messe saeth oes | 1,0053 1,249 
ee ooo ee sa shnceuscseinene 1,014 1,332 
Reece seec cats on viad scares 1,023 1,516 
ores nc cadsdcaeececos) vo ases | 1,035 1,455 
a ne SSE ac 1,045 Boome 
io ee or cecvn os sioecaceaser 1,0574 | 1,505 
Br cs oce ceed vecsecnocdeseecos testsore 1,067 1,569 
TCAD. 0 cacy cos ecasin seve cx ncnsoss 1,075 1,549 
eon nonce skin ccveresn serves daveee 1,088 1,614 
a... eek sesso te-cngnsi denice | 1,0993 1,644 


TWELFTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


Es A 1,1104 1,729 
i ars seartnae © ancenses 1,121 1,729 
oo ayo soer'snece"aosussas 1,133 1,647 
e-....... Be eiese ee secadent cvs asachacs 1,143 1,691 
ita ae ree 1,152 1,767 
ee, ee 1,1623 1,877 
spss oe te ee a 1,173 1,904 
gcc oisccc dk cstenn, 1,184 1,904 
ELSI oho cn to is cl coos aca esos 1,197 1,817 20 miles south of Fort Edmonton, 
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LIST OF STATIONS ESTABLISHED BETWEEN LAKE SUPERIOR AND TETE JAUNE CACHE, 
IN THE ROCKY MOUNTAINS—Ooncluded. Z 


eee ee rere eee ————E—E—E——— 


THIRTEENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


Name of Station. een 
| 
| 
| 


eS ES SS 


Miles. 
MPTTTE cosscpes savesaces Geass desinnvestene 1,208 
Giksikau...oc. Fe ees ny enane 1,2203 
HRC Oe ioeds te cosideccanncose aeeees ; 12294 
PUA COR Seer creas sdensasisesoscssacessvencs 1,239 
ISOLCOUL ca scercssccdecs once seevesepeereced 1,2502 
NPODSUICK.steccecasecnsavascosscs. Saensses 1,263 
THEA cewesnenccntop'acnvdstercnemes ccses™ 1,275 
RAE OSs Wrareiaute: sescesacetawanccenscs 1,285 
SCH G eave ceccle reassess sees tseianar on 1, 2963 


Distance from 
ake Superior. 


SS | SOE 5 


Height above | 
Lake Superior. |; 


Feet. 


1,784 
1,724 
1,826 
1,817 
1,811 
1,922 
1,989 
2,092 
2,167 


Remarks. 


a Ss ES 


3 mee 


——_. -——— 


FOURTEENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


| 


2,325 
2,447 
2,412 
2,466 
2,804 
2,871 
2,772 
2,630 
2,663 


Near River McLeod. 


FIFTEENTH 100-MILE SECTION WEST OF LAKE SUPERIOR. 


ee 


cy ee a a A Earle eens ee 
PRGOETR EVOL =. ckscscccscescsece asatowonsece 1,309 
RTC OAD Erect ocscasiesetoseod seenavens sperens 15323 
PL OUADTAUN sccocess beccwesss vescooess evoes 1,332 
CTO Cicce) senansee dca sitevevennaeedonss 1,340 
BEAVET \..0000 seecs reese ov ees Boesemrt Sos 1,351 
BENG ecg ciis-nse'ssscaver ob tec sncilinssesccnes 1,361 
Re RR es acini cna cecer nade dedexees 1,369 
Bayonette 0.006 ciccreee socoeceee soee: rr 1,381 
PEA OLON Giavercsa) sacs coavessveessanes’s onde Lage 
Grand Portal ..o.c.c.scsecsesseses sone 1,401 
eis ss ose snes nan as see 1,4103 
PUTRMCA AR setae! 5 -hont on sacs sodas nave 1,4193 
PA TEE SOAS certain dej<nevosvericrdscssaconen: 1,430 
DAV OUC srs coscnsesctvscncvee vvessecseses 1,439 
Summit Meadow ......... ecaan este ony 1,447 
PPEITOW TCA cretccinas 4 oe antenaisensn 1,455 
SONG erie cass dec ve nanceussanyerseees 1,465 
PRO IE Rb co. dicarsat avceceaetysiscawss 1,474 
EARL Once ka anasest sa ¥arssecenarreas sana 1,481 
ReerMPI MERCIER ees (cate seecs one, catect sent 1,492 
Tote vaune Cache -c..csc.00 cssbe seca: 1,500 


| 


is 


2,649 
2,647 
2,680 
2,743 
2,680 
3,032 
3,050 
2,903 
2,825 
2,813 
2,334 
1,913 
2,190 


The actual summit is at 1,4525 
miles. It will bein a shallow 
cutting ; the elevation will he 
3,122. feet above Lake Superior, 
and 3,720 feet above the level o! 
the sea. 


*Notg.—The elevation at Téte Jaune Cache will depend on the route adapted to the coast. 
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APPENDIX D. 


REPORT ON EXPLORATION FROM THE CLEARWATER TO THE NortH THOMPSON, vid- 
BuiurE River Pass, By JosEPH HUNTER. 


=) 


—— 
es 


— 5 ea 


v Kamuoops, B.C., 9th June, 1874. 


ie Sir,—I have the honor to inform you that, as directed by Mr. Fleming’s tele- 
gram to me of 28th April last, to “explore from Clearwater through to North 
Thompson,” I left Kamloops on 2nd May, taking with me Charles Wiiliams, Andrew 
Anderson, C. E. Fortier, besides “Jim” and “ Dick,” Indians, six weeks’ provisions, 
hirteen mules, and two horses. 
I reached the crossing on the North Thompson, six miles below the mouth of Clear- 
water, on the 5th, and the same day, crossed animals and supplies. I decided on taking 
Mahood’s trail from here to Canim or Mahood Lake, thence north-east to the line of 
last autumn’s exploration, following that line to Clearwater. I tock this route from 
having received unfavorable information in regard to the nature of the trail up 
Clearwater, and the difficulty of crossing the stream from Mahood Lake at a high 
stage of water. 
We were engaged most of the 7th in finding Mahood’s trail, and in 
‘epairing it along the soft ground near the crossing. We started on the morning 
of the 8th, and found the trail very much out of répair. Most of the bridges were 
either afloat or entirely washed away. Our progress was consequently slower than 
expected, and it was not until the evening of the 9th that we came in sight of 
Canim Lake. Next morning, instead of following the trail onward to the soft ground 
in the valley, I struck east, on good firm ground to Canim River, which I reached 
alf way between Canim and Mahood Lakes. Next day, I followed the river down (on 
the trail cut by Mahood’s party, 1872,) to Mahood Lake, with the intention of crossing 
not far from the head of the lake. I found it impossible to either swim the mules or 
eross the supplies, the river being too swift and rough. I therefore had a raft con- 
structed, capable of taking seven animals at one load, and, by this means, crossed the 
head of the lake. We had everything across at dusk on the 12th. Once across this 
lake, I began to suspect, from the appearance of the mountains along the south side, 
that the exploration of last autumn had not been carried so far eastward as was sup- 
posed, and that some other stream must have been mistaken for Clearwater. A 
certain unmistakable double peak bore from the last camp, (No. 12) eastward of 
Jarvis’s exploration a little east of south. This peak I recognized at once. 
_ Acting, therefore, upon the above supposition, instead of striking N.E. as I had 
intended, I resolved to follow up a large stream emptying into Mahood Lake about a 
nile from its head, and evidently running in a S.E. direction. At noon of the third 
lay, 15th, we arrived at Camp No. 12, (Jarvis’s exploration,) having travelled about 
velve miles in a bearing of north 25 ° west. This mistake could not possibly have been 
made by any one who hal been along the Mahood Lake Valley, as the mountains on 
that lake once scen can be easily recognized afterwards. 
At Camp 12, (Jarvis’s,) I had to stay fora day and a-half, on account of the serious 
and almost fatal illness of Dick, the Indian, 


On the 17th we left Cump 12, the barometer indicating 32.80. That day w 
travelled up the valley of the east branch of River Deception, six miles tomy Cam 
No. 1, 3,500 feet. At three miles we crossed an Indian trail,which Jim informs me lea 
to Clearwater Lake, and at four miles crossed another well cut out trail, leading al 
to the head waters of the Clearwater. ; 

From Camp No. 1 to No. 3, about due east, total distance 19 miles, the valley 
rises gradually to 3,800 feet. The centre in some places is wet and swampy, and generally 
covered with scrubby black pine, but the hill sides sustain a full growth of the finest 
timber, Douglas pine, spruce and cedar being the varieties most common. 3 

I had to send the pack train back from Camp No. 3, on account of the absence 
of feed and the rough nature of the valley, which from here to thesummit is covere 
with volcanic rocks, somewhat similar to the formation near the summit on the Howe 
Sound Route. In this instance, the surface is not quite so rough and irregular, the 
rocks are smaller in size, and the volcanic action seems to have been more intense 
Dick had another severe attack of illness, andI had to send him back by the train 


After leaving a small cache of provisions to fall back upon in case of necessity, | 
with one white man and an Indian, all well loaded, went ahead. The same day 
(20th) the Indian deserted usand went back. ©. K. Forticr and I took as much 0 
his load as we could, and that day made Camp No. 4; altitude, 4,100 ; total distance 
from River Deception, 25 miles. The centre of the valley here is higher than at th 
. sides by about 100 feet,and opposite here also a not unfavourable looking valle} 
comes in from the north-east, which at 10 miles upseems to turn well to the eastward 
towards Clearwater. Down this valley runs the main stream, and it is just possible 
that a pretty low pass might be found from the head of this stream to strike Clear 
water higher up than where we crossed. 

On the 21st we had travelled about two miles when we came to the end of th 
voleanic formation, and noticed the water running eastward. The descent into th 
valley of Clearwater from this point was rapid. Following down a pretty larg: 
stream we came, in five miles to where it turns southward, and probably falls int 
the stream from Mahood Lake, not far from its east end. 

From the western slope of the Clearwater Valley, a good idea can be formed 
the country below and also of the opposite side. ‘ 

Along the centre of the valley runs a low mountain or back-bone, separating th 
stream down which we had been travelling from the Clearwater, and terminatin 
about two miles south of our line of travel. On the opposite side, and about due eas 
the high range of mountains running north and south, in which Raft and Mad Rive! 
have their sources, seems to terminate or break abruptly, and at its northern lim 
there seems to be a pass eastward, not lower than 4,500 or 5,000 feet. Bearing Nort 
60° east a favorable looking pass is seen, which seems to suddenly turn westward, an 
have its outlet into Clearwater Valley at the back of a small round mountain. Th 
is the only practicable looking pass which could be seen, and is the one which 
resolved on taking towards the North Thompson. 

We reached Camp No. 5—3,250, in nine miles from Camp No. 4 on summit 
having descended in that distance 850 feet. . 

On the 22nd we reached Clearwater, in four miles; altitude, 2,500 feet ; total di 
tance from River Deception, 38 miles. The travelling to-day was of the most tediot 
and difticult description—by a succession of benches, over piles of fallen timbe 
across cedar swamps and through tangled thickets of ash, hazel anJ willow. Clea 
water is here a swift shallow stream, 400 feet wide, running a little east of soul 
with high benches on cach side. 

The result so far is: 

From Camp 12, Jarvis exploration, on River Deception, altitude 3,280 fe 
eastward to summit, altitude 4,000 feet—27 miles, rise 720 feet. 

From summit, at.4,000 feet, to Clearwater, altitude 2,500 feet—13 miles—fi 
1,500. The general course being nearly due east, and the ground, so far, bei 
generally hard and firm. 

On Saturday, the 23rd, we made a raft and attempted to cross the Clearwate 
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ut failed, and it was not till the evening of the 24th, after drifting down stream for 
considerable distance, that we succeeded in reaching the eastern bank. On 25th, 
avelled north 60° east, in order to strike the valley before alluded to, as seen from the 
est, but, after travelling six miles, discovered it was only a ravine running into the 
jountain, and at 3,400 feet, eight miles, had got on the west side of the valley of a 
ream running south 70° west, and falling into Clearwater, I should judge, about three 
iles north of the valley of Mahood Lake. The divide from the ravine before 
0ken of into the valley of the stream which, for convenience, call Murtle River, is 
ot over 3,400 feet, nor between Murtle River and Clearwater, to the south, does any 
art seem of greater altitude. Camp 8, eight miles from Clearwater, on a course of 
orth 60° east, altitude 3,400 feet. 

_ We kept along the valley of Murtle River up stream, on a course north 80° 
ast, to Camp 9, by a small lake, a mile long by half a mile wide, 15 miles from 
learwater. Altitude, 3,700 feet. I could hear the river to the east, and in the 
vening started towards it, but darkness coming on, I was compelled to return to 
amp. The valley here is about a mile wide, and the mountains on each side neither 
igh nor rough. 

From Camp No. 9 we travelled north 70° east, over almost level ground. In 
ree miles we struck the river ata point where, after tumbling through a canyon 
wr half a mile, it falls 35 feet perpendicularly. 

From the head of the canyon to Camp 10, 24 miles, total from Clearwater 21 
liles——altitude 3,700 feet—the river is from 175 to 200 feet wide. At Camp 10, 
here it has become a lake, one-fourth of a mile wide, we crossed on a raft, and 
savelling down a fine wide valley, due east, for five miles, reached a lake at 3,700 
set, the same altitude as Camp 10. I soon discovered that we had crossed an arm 
f this (Murtle Lake) early in the morning 

_ Murtle Lake, undoubtedly one of the finest sheets of water in British Columbia, 
;ten miles in length, north and south, by seven miles in width. It is enclosed on 
he east by low green hills; on the north the mountains are bold, high and rugged. 
in the south, the most important in case a line of railway should come this way, the 
lountains are steep but not rough, and generally keep well away from the lake, 
aving a margin of hard, firm, level ground along the shore. The atmosphere here 
| thin and transparent; the water of the lake is fresh, clear and deep. Two small 
reams enter the lake from the east, but the main feeders come from the mountains 
) the north. 

Having crossed by a raft on the 29th, we took the valley of the stream further 
) the south, but soon found it turning south-east, and returned to Camp 12. Here 
re noticed recent signs of horses, but we searched in vain fov any trail to this 
eighborhood. An old wigwam, a cache, a fishing spear and several paddles were 
und, showing that Indians must frequently visit here. 

On the 31st we took stock of our supplies, and discovered that we had just 
nough left to take us back to our cache, providing no delay took place in re-crossing 
ae Clearwater. With reluctance, I resolved to begin our return next day. Asa last 
ttempt, however, I climbed the mountain to an altitude of 5,000 feet, went eastward 
long the ridge for about eight miles, and there, from a tall tree, could see, about 
ty miles east, a high range of mountains stretching north and south, which it 
fas impossible for the small stream running in the valley below to drain, I therefore 
oncluded that there must be a divide not far up the valley, and that the high moun- 
uns must be on the east side of North Thompson. Could we get there in four days 
fe would be safe, for then we would not be more than a few days travel from a small 
ache of supplies which I left on my first trip up the North Thompson, not far from 
he mouth of Devil’s Canyon; besides, we might meet our pack train, which, in case 
f spare time, I had ordered up river to meet us. I resolved to make the attempt. 
_ Karly on the morning of the 31st we left Camp 12 on Murtle Lake, and, travel- 
ng north 80° east, up a favorable valley for five miles, reached the divide at 3,800 
eet ; total from the Clearwater 38 miles. Five miles farther on we camped at 3,650 feet. 
Jp to this point (Camp No. 18) there are no great obstacles in the way, at least from 
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Murtle Lake. From Camp 13, however, the mountains begin to close in, and t 
stream to fall rapidly through a canyon, as much in some places as 75 feet in 20 
yards. For five miles this canyon continues, the mountain rising from its edges almos 
perpendicularly. At five miles from Vamp 13 the canyon suddenly widens out into. 
fine level valley. At the same point, a stream, much larger than that down which w 
came, comes in from the north-west. Here | first recognized the valley of Blue River 
and the stream last referred to as that which I had explored on a former occasion 
At seven miles, Camp No. 14, altitude 2,700 feet, we had thus descended, in seven mile: 
950 fect. On 2nd June, following the river north 75° cast, through the flat allude 
to in a former report, we crossed the line of the V Division, near peg 1,037, bene 
mark 423.34, my barometer indicating 2,400, and camped on the North Thompson 
quarter mile below the mouth of Blue River, having travelled that day ten mile: 
Next day at dark we reached the cache of supplies, and on June 4th met our pe 
train and the M division forty miles above Clearwater, Mr. Jarvis having started u 
that river on 3lst May. My men, whom he met at the crossing of the Thompsor 
gave him all the information they could. 

From Clearwater to North Thompson we have:— 4 

Clearwater, altitude 2,500 feet; to summit, altitude 3,800 feet, north-easterly 4 
miles; rise, 1,500 feet. 

Summit, altitude 3,800 feet; to Camp 14, altitude 2,700 feet, easterly 12 miles 
fall, 1,100 feet. | 

Camp 14, altitude 2,700 feet; to mouth of Bluc River, altitude 2,400 fect, 1 
miles north-east ; full, 300 feet. Total distance from Clearwater to North Thompso 
60 miles. 

The weather during the whole trip was very variable, the altitudes are const 
quently not to be too much relied upo%. 

After seeing the pack train safely across the Thompson, on the 7th instant, 
took to a raft by which I reached Kamloops on the evening of the 8th, when | r 
ecived your letter 27th May, to which I paid immediate attention. 

It is not my purpose to offer any opinion or make any suggestions as to the po 
sibility of constructing a railway on or near this lineof exploration, my object beir 
to furnish you with information sufficient to enable your better judgment to decic 
that point. I would only remark that if this route shall be deemed impracticable, ar 
1 line still desired between the Fraser River on the North and the Mahood Lal 
Valley to join the North Thompson and the Cariboo Waggon Road, it must be soug) 
for to the north of the line just explored, as 1 am well satisfied no practicable rou 
exists to the south that is not already known. 


lam, 
Your obedient servant, 
JOS. HUNTER. | 
To Marcus Surru, [sq., 
Deputy Engineer in Chief, B.C. 
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APPENDIX E. 


,EPORT ON EXPLORATIONS ACROSS THE CASCADE MOUNTAINS BY THE SIMILKAMEEN AND 
of TULAMEEN VALLEYS, BY MESSRS. JOHN TRUTCH AND H. J. CAMBIE. 


Hope, B.C., 1st July, 1874. 


‘S1gz,—TI_ have the honor to report that, in accordance with your instructions, I 

oined Mr. Cambie at New Westminster for the purpose of making some explorations 
f that portion of the Cascade Mountains lying between the southern boundary of 
his Province and the River Fraser, with a view to ascertain whether any suitable 
ass for a railway exists between the country east of the Mountains and the valley of 
he Lower Fraser ; and more particularly in regard to the head waters of the Skagit 
nd Coquihalla Rivers, to which allusion had been made at a public meeting held in 
Yew Westminster some time in May last, as offering the desired facilities for railway 
onstruction. 
_ After proceeding to Hope, where we engaged the services of an Indian guide 
amed Satcher, who had been particularly recommended as being well acquainted 
nth the passes we were to explore, we started on the 2nd of last J une, and followed 
he pack-trail to the Simiikameen as far as Cedar Camp, on the Skagit River, a dis- 
ance of some 30 miles from Hope. 

The first 25 miles of this trail—to the River Skagit—was constructed for a 
faggon road, which, however, is now much overgrown in places, and narrow, from 
he cribbing and embankments having slipped away. for the first five miles the 
oad follows the left bank of the Coquihalla River, along steep side hills. It then 
kes up a tributary named the Nicolaume, which it ascends to Beaver Lake, the 
ammit between Hope and the Skagit, and distant 12 miles from the former place — 
1e elevation being 2,150 feet above the sea. The descent to the Skagit, which is 
ached at 224 miles, is much less abrupt, the height at the junction of the Sumallow 
ith that stream being 1,900 feet. The trail then follows up the right bank of the 
kagit for seven miles, to Cedar Camp, the elevation of which is 2,530 feet. At this 
oint it leaves the Skagit and ascends a tributary for 13 miles, when it gains the 
immit of the Cascades at a distance of 43 miles from Hope. 

At Cedar Camp we divided our provisions, and, leaving half in charge of one 
lan, proceeded in a general south-easterly direction up the main river, now reduced 
a width of 120 feet. In half a mile we found the river issuing from a narrow canyon 
ith precipitous walls of rock 200 feet in height. Passing round this obstruction, 
Ong steep side-hills, for another half mile, we again came to the river, which we 
llowed to a point where it makes three forks, at four miles from Cedar Camp, in which 
Stance the rise of the river was 600 fect. The left and right-hand branches, the 
dian said, were valueless, coming out of higt mountains; we therefore continued 
‘follow up the middle or main stream, now only 80 feet wide, passing numerous 
nall feeders on our way. At 74 miles the river, 30 feet wide, turned abruptly 
‘the south-west, through a heavily-wooded narrow valley, which evidently rose 
pidly. Here we left the main stream and followed a small branch up a valley which 
on widened to halfa mile. The timber, which, from Cedar Camp had been green, 
ith a dense undergrowth, was now burnt, a few scattered logs only lying on the 
ound. In two miles after leaving the main stream, the branch we were following 
ased to run, and in another half mile we struck a large stream 30 feet wide, coming 
om the south-west, and now taking a general course to the east. This was a 
anch of the South Similkameen. We had thus gained the summit of the “South,” 
“Allison” Pass, which proved to be 4,400 fect above sea-level, the rise in 16 miles, 
m where we first struck the Skagit, being 2,500 fect. 
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After ascending one of the mountains overlooking the Pass, we followed th 
si milkameen for five miles, to its junction with another branch coming from the south 
an west, down which a trail from Chilukweyuk had been made by the Boundary 
Commission in 1859, the two branches forming a large river flowing in a wide bottom 
with cottonwoods, &c. The descent from the summit being only 450 feet, it wa 
evident that nothing could be hoped for from assending this branch of the Simil 
kameen, which, besides heading on the boundary, has its sources within a few mile 
of the Skagit, and must, therefore be an enormous height above it. | 

Had the Pass just described been more favourable, it had been our intention 
after returning to Cedar Camp, to follow down the Skagit some eight miles below th 
mouth of tho Sumallow, and then endeavour to cross into the Valley of the Chiluk 
weyuk, and follow that stream to the Fraser, as the route we had taken from Hop 
to the Skagit was manifestly impracticable for a railway ; the rise of the Skagi 
itself, however, being so great we did not consider it necessary to expend furthe 
time in exploring this line. 

Returning to Hope for a fresh supply of provisions, we started again up th 
River Coquihalla, the main facts respecting which had been already obtained, 
traverse and profile, with report, having been made by Mr. Dewdney, under m 
direction, in the spring of 1872. 

Our attention was directed, in the first place, to an examination of the differer 
streams running into the Coquihalla from the eastward, with a view to discoverin 
whether it was possible to obtain any pass to the head waters of the Tulameen. I 
this we did not meet with any success, as all the valleys rise very rapidly, headin 
in high mountains. 

We then examined the valley of the Coquihalla itself more carefully, to se 
whether we could distribute the rise, by muking use of gide-hills, so as to lengthe 
the line, and improve the steep gradients shown in the section of 1872; and we thin 
that this could be done, but that it would entail heavy work for the first 20 mile 
from Hope, and extremely expensive and troublesome construction for the rest of tl 
way to the summit, as the side-hills are very steep and rocky, and subject to slides | 
snow, which bring down timber with them, It is scarcely necessary to add that ar 
definite information on this subject could only be obtained by a careful and detail 
survey. 
I am, Sir, 

Your obedient servant, 


JOHN TRUTCHE 
Maxcus Smtru, Hsq., 
Deputy to the Engincer-in-Chief, 
Canadian Pacific Railway. 


My opinion regarding the passes explored by us completely coincides with th 
expressed by Mr. Trutch in the within report. 
H. J. CAMBIK. 


APPENDIX F. 


REPORT ON SURVEYING OPERATIONS IN THE MOUNTAIN REGION DURING THE YEAR 
H 1874, BY MARCUS SMITH. 


Orrawa, April 15th, 1875. 


Sir—After the Report of January, 1874, was sent in, it appeared necessary that 
xaminations should be made in the following sections: 

_ Ist. From the Valley of the North Thompson, via Blue River to River Clear- 
ater, thence to Lac La Hache and River Fraser. 

2nd. From Téte Jaune Cache, across the mountain chain, to Lake Clearwater, 
nd thence in a westerly direction toward the Homathco Pass. 

_ 3rd. From Téte Jaune Cache, down the Valley of the River Fraser, to Fort George. 
_ 4th. From Fort George across the Chilicotin country to Lake Tatla and the Ho- 
mathco Pass. 

5th. From Yale northward through the canyons of the Lower Fraser, 

6th. From Yale to Burrard Inlet. 

_ ‘th. From Dean and Gardner channels across the Cascade Mountains to the in- 
terior of the country. 


_ 8th. From Fort George westward through the unexplored region to the chain of 


374, and as the result of an examination of these would determine whether it might 
> necessary to proceed with the third and fourth sections, which relate to Route No. 
a telegram was sent on the 20th of March to Mr. Hunter, a member of the sur- 
ing staff, resident in Victoria, to go and examine the first section and report the 
sult with the least possible delay. 
_ An efficient staff was then organized for the purpose of prosecuting the surveys, 
and put under my charge. We left Ottawa on the 23rd of April, and arrived in Vic- 
ria on the 5th of May. 
Mr. Hunter had, in the meantime, made an examination of the Valley of the 
Blue River, following up the north fork, which was found to be impracticabie; and 
you had telegraphed him to go to the point, east of the River Clearwater-—to which 
S explorations from Lac la Hache had been carried in 1873—and to continue the 
mination eastward to the valley of the North Thompson. He had not returned 
m this second expedition when we arrived in Victoria. 
_ I then formed three Divisions, M, Nand X. The first, with Mr. E. W. Jarvis in 
large, left Victoria on the 15th of May for Kamloops, where they wonld arrange 
pack train of horses and mules and complete their supplies. 
Mr. Jarvis had instructions to send his Division up the north branch of the 
lompson to the mouth of the River Albreda, while he, with a small party, should 
mine a line up the valley of the Clearwater, to the head of Lake Clearwater; 
ence across the divide to the Cariboo branch of the North Thompson, and rejoin his 
vision at the mouth of the River Albreda. It was expected he would meet Mr. 
inter on the way, and learn from him the result of his examination of the line 
tween Lac la Hache and the valley of the North Thompson. Comparing this with 
wn line he was to commence an instrumental survey of that which appeared the 
tfavourable. But if both lines should appear unsatisfactory, then he was to go 
with his division to Téte Jaune Cache and make an instrumental survey down 
@ valley of the Fraser to the Grand Rapids, 
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Division N left Victoria on the 19th of May with Mr. H. P. Bell in charge, who 
had instructions to proceed to Fort George and make an instrumental survey from 
that point castward, across the north end of the Cariboo range, to strike the Fraser 
valley near the Grand Rapids; thence up the valley till he met Division M coming 
down. | . 
Mr. C. H. Gamsby, in charge of Division X, left Victoria on the 19th of May, 
for Lake Tatla, at the head of the Homathco Pass, from Bute Inlet through the 
Cascade Mountains, with instructions to commence an instrumental survey from a 
point on the line surveyed in 1872, on a north-easterly course toward Fort George. 

About this time, I received several communications from New Westminster 
respecting the reported discovery of passes leading through the Cascade Mountains 
from different points on the River Fraser; more especially the Allison Pass from Fort 
Hope, by the head waters of the River Skagit on the western side of the mountains, 
to the south branch of the River Similkameen on the east side. 7 

As a practicable pass in that neighbourhood would be of the utmost importance 
in affording a possible means of avoiding or reducing the chief difficulties of the 
Route No. 1, I immediately gave instructions to Messrs. J. Trutch and H. J.Cambie 
to form an exploring party, and examine, in company, every pass they could find or 
hear of between the Coquihalla and the American boundary line; and to engage for 
their assistance some of the most intelligent Indians accustomed to hunt in these 
mountains. 


General Examination of the Coast north of Bute Inlet. 


All the parties at my disposal were now in the field except a small division for 
the exploration from the Dean and Gardner channels, across the Cascade Mountains 
to the interior of the country, which Mr. Horetzky was placed in charge of. 
It had been arranged that Mr. Richardson, of the Geological Survey, should act 
in concert with this party, and he had accordingly left a fortnight before, in a small 
hired sloop, taking with him the necessary men and stores. . 
_ [had proposed to make a general examination of the coast, and to take passage 
in one of H. M. gunboats, which had been obtained for the purpose of assisting and 
protecting the surveying party, should the Indians show any hostility or offer an} 
obstruction to their operations. But, at the last moment, some difficulty was raised 
as to accommodation by the officer in command of H.M. gunboat “ Boaer,” which 
had been ordered on this service by the senior officer in command of the Station. 
This threatened delay I could not afford, as I had made engagements lt 
meet the several Divisions at stated times and places during the season, I was, 
therefore, fortunate in arranging with Mr. Charles, the Chief Agent of the Hudson: 
Bay Company at Victoria, to limit the next trip of the Company’s steamer “ Otte P 
northward, to Fort Simpson,—she being ready to start in a few days,—and to tak 
myself and party to all points required for the surveys. 4 
I advised you of this by telegram, and it was then further arranged that the 
“Boxer” should accompany us as convoy. q 
Our party consisted of Mr. Horetzky, Mr. Seymour, Deputy from the Indian 
Department, and myself. We left Victoria, in the “Otter,” at 5 a.m., June 4th 
arriving at Nanaimo at 2:30 p.m. We took in coal and left at 5.30 the same evening 
As we passed Departure Bay, three miles north of Nanaimo, we saw the ‘‘ Boxer 
lying at the coal wharf. 
June Sth.—-Having steamed all night we passed Seymour Narrows soon afte! 
sunrise this morning. The western coast of Vancouver Island, from this point t 
Esquimalt, is described in the Report of January, 1874. The belt of flat land lying 
between the foot of the mountains and the Straits of Georgia, from Nanaimo north 
wards, ends here, and the mountain slopes come down to the water’s edge, in a steep 
irregular line, broken at intervals by rugged cliffs, projecting into deep water. 
_ » This character of outline continues to the end of Discovery Passage; but afte 
reaching Johnstone Strait, the slopes of the mountains rise, generally at an easl¢ 
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inclination, to a height of one to three thousand feet, and are covered to their 
summits with a dense growth of fir, spruce and cedar. 

The mountains in the interior of the island rise to a much greater altitude, with 
summits of bald rock, in some places covered with snow. Victoria peak is more 
than 7,000 feet above sea level. . 

_ Johnstone and Broughton Straits are bounded on the north by a number of 
islands, and a promontory or spur from the mainland, the channels between which 
connect with fiords, or long. narrow arms of the sea, some of which pierce to the 
core of the Cascade Mountains. 

These islands and headlands are masses of rock, partially exposed, buat for the 
greater part covered with a thin coating of vegetable soil, supporting a dense growth 
of spruce, fir and cedar, from their water base to their summits---rising from a few 
hundred feet to an altitude of three to four thousand feet above sea level. In the 
ravines and flats the trees attain a large size and are valuable; but by far the greater 
proportion of those on the mountain slopes are small, stunted and worthless. 

On reaching Beaver Cove, on Broughton Strait, the mountain slopes on Van- 
couver Island begin to recede from the water, and there is an interval of table land 
containing extensive beds of coal, some of which have been worked by the Hudson’s 
Bay Company. This flat is, in some places, of considerable breadth, and extends as 
far as Fort Rupert, on Beaver Harbour. Farther west, the mountain slopes touch the 
waters of the Goletas Channel throughout its entire length, but the range rises only 
to a height of from 500 to 1,400 feet. 

Near the 127th degree of west longitude the River Nimpkish enters Broughton 
Strait. This river receives the overflow of Lake Karmutsen and several other smaller 
lakes, lying in a valley of considerable breadth in which there is some good land. 

This would probably b> a favourable route for a road or railway across Van- 
couver Island to Kyuquot Sound, on the west coast of the island. 

Opposite the mouth of the river lies Cormorant Island, on the south side of 
which there is a beautiful little harbour called Alert Bay and an Indian village, the 
residence of a portion of the Quokolt tribe, numbering about two hundred. 

___ Here we saw a very fine canoe, sixty feet long and eight feet in beam, made out 
of a solid cedar or cypress tree. It came from “Nootka, on the west coast of Van- 
couver Island. 

The Indians are very skilful in modelling their canoes. Having selected a sound 
tree and cut it to the desired length, the outside is first shaped, then the tree is hol- 
lowed out till the shell is of the proper thickness; this is done with a tool resembling 
a grubbing hoe or narrow adze, with a short handle, and used with one hand. It is 
than nearly filled with water, which is heated by throwing in hot stones; the canoe 
is then covered with canvass to keep the steam in, this softens the timber and the 
sides are distended by cross struts to the desired breadth at the centre and tapering 
towards the ends in lines of beautiful symmetry. It is finished off with a highly 
ornamental figure-head, and the bulwarks are strengthened by a fancy covering 
board. 

Wearrived at Fort Rupert about 5 p.m., went ashore and visited the Hudson’s Bay 
Company’s Fort, which is one of the few remaining in a complete state, as originally 
built, when the Indian was master of the country. The old pallisading, fifteen to 
twenty feet high, is yet intact, and the old storehouse, homely but substantial, is still 
standing. 

We were kindly entertained by Mr. Hunt, the officer in charge of the station, 
who shewed us his well-kept garden, through which runs a clear stream of water, 
bordered with a hedge of hazel, its wooden walls being adorned with ivy, honey- 
suckle and other creepers. 

We next visited several of the houses of the Indian village, which cluster round 
the fort, and are inhabited by the main body of the Quokolt tribe, numbering about 
three hundred souls. 

_ These houses are generally large, some of them forty to fifty feet square; rudely 
but substantially constructed with a frame of heavy timbers, panelled and covered with. 


cypress planks, two to five feet wide and one to two inches thick. These are prepared 
with great labour by first splitting the huge trees into rough planks, then smoothing 
the surface of the latter with the same tool they use in hollowing out their canoes. _ 
One house often contains several generations of the same family; those we — 
visited were comparatively clean and well swept, with a comfortable fire blazing in 
the centre, and beds of furs and blankets ranged round. . 
Most of the Indians were out hunting and fishing, but Mr. Seymour gave 
handkerchiefs, tobacco, &c., to the old chief and the few others present, with which — 
they were much pleased. 3 
At daybreak next day we found we were crossing Queen Charlotte Sound, and 
exposed to the swell of the Pacific Ocean; but the weather was calm, and the lowering 
gloom of the last two days had brightened into sunshine. . 
By noon we had entered Fitzhugh Sound, and the view around, agreeable at_ 
first. soon became monotonous and wearisome. On each side of us lay an endless 
line of hills, with undulating crests broken at intervals by deep ravines; the higher — 
ranges would occasionally recede from the channel with a low range of hummocky 
hills intervening, the whole densely covered with spruce, firs and cedars. q 
Entering the Plumper Channel, we soon passed the end of the Lama Passage © 
and reached Bella Bella, Campbell Island. Here the Hudson’s Bay Company have a _ 
trading post, and the Quokolt Indians a village and fishing station. Leaving the Gun- 
boat Channel on our right, we rounded the north end of Campbell Island, and entered — 
the Seaforth Channel on a westward course. In two hours more we were in Mill-— 
bank Sound, and got fairly into Finlayson Channel before night set in. | a 
The islands around Millbank Sound are generally low, intersected with broken 
ranges of hummocky hills covered with firs and cedars. Over the low hills and far 
in the distance rose a bold range of dome-shaped snow-clad mountains ; apparently — 
crossing the heads of the Dean and Gardner Channels, not less than seventy to 
eighty miles from us. Zi 
June Tth.—Having steamed aii night, through the Finlayson Channel, Hickish 
Narrows, Graham and Fraser Reaches and the Ursula Channel, we passed the large 
island in Gardner Channel shown on Vancouver's chart but not named, and found the ~ 
sloop “Triumph,” with Mr. Richardson and the men and stores on board. We took 
the sloop in tow till we reached the mouth of the Kemano River, which enters the 
north side of the channel about twenty-five miles from its head, where we left the — 
party to commence the survey. 4 
The Gardner Channel from the island up to this point is from one to two miles 
in breadth, and of great depth ; hemmed in by mountains two or three thousand 
feet in height, covered to their summits with timber of little value. As we 
ascend the channel the rocks become more exposed and rise to a greater altitude, the 
slopes are steeper, and for long stretches perpendicular cliffs abut on the channel. 
The Kemano Valley is a half to three-quarters of a mile wide where it joins the 
channel, and covered with fir and cedar trees of good size. The river is small, but 
navigable for canoes ten miles from its mouth. From this point upwards, the shores” 
of the channel become more irregular in outline, and the mountain slopes rise more — 
abruptly ; they are partially covered with timber to a height of about 2,000 to 3,000 — 
fect ; above which the rocks are bold, scarred and weather stained, and the deep 
gulches that separate the mountain domes are filled with immense glaciers. We 
were evidently approaching the core of the Cascade chain. The mountains became — 
more gloomy and sterile, rising 6,000 to 8,000 feet, and being capped with permanent — 
snow. At the head of the channel there is a large flat of'sand and detritus, which is only — 
partially covered at low tide ; and with shoal water for half a mile or more ; there it_ 
shelves down abruptly into very deep water, so that the only anchorage is on the 
face of this incline and there is very little space for a vessel to swing. Kitlope River 
enters the head of the channel from the east, but was hidden from our view by a rocky 
bluff or spur 300 to 400 feet high and halfa mile long, shooting out from the south 
side and partially blocking up the mouth of the valley. A smaller stream comes down 
from the north through a deep and narrow ravine and enters the Kitlope near the 
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head of the channel. The Kitlope River itself is about eight hundred feet wide at its 
mouth ; its south bank is the bold rocky slope or cliff above-mentioned, the base of 
which is washed by the river for about two miles. The opposite side is a low grassy 
flat about three hundred yards wide ; a slough or branch of the river hos cut through 
the upper portion of this, which we followed up over a mile, passing the nose of the 
mountain on the north-west side. A little further on we rejoined the main river, 
which here makes a sharp bend across the valley, and washes the base of the cliffs on 
the north-west side for half a mile. This point is about four miles up the river, 
where it is fully five hundred feet wide, the valley being a half to three-quarters 
ofa mile in breadth. About a mile beyond this, the river trends with an abrupt 
curve to the south-east, round a mountain spur, behind which lies an Indian 
village. | 

. These Indians are an outlying branch of the Tchinsains and their dialect is so 
mixed up with that of the Bella Coola’s that Mr. Duncan had difficulty in conversing 
with them. The Gardner Channel has great depth of water throughout; there are 
few sheltered places where a large vessel could anchor and lie in satety, and for long 
stretches the shores are rocky cliffs where no landing could be effected , and they are 
generally impracticable for a line of railway. 

_ June 8th.—We started down the Channel, and after passing Stainforth 
Point steamed up the North Branch to its Junction with the Douglas Channel, the 
head of which we reached about noon, and stopped opposite an Indian village, to 
which we sent a message for the Chief to come on board. 

The Kitimat Valley, at the head of the Channel, appears to be three to four miles 
wide and very !ow; it stretches away to the north, affording an easy route to the Skeena 
River. On the west, the hills rise to an altitude of 1,000 to 3,000 feet, covered with 
the irrepressible fir. On the east side the hills abutting on the Channel are of similar 
character; but through low gaps in the range we caught glimpses of higher moun- 
tains capped with snow, leaving scarcely a chance of a practicable route for road or 
railway through the Cascade chain to Lake Frangois or the River Nechaco. 

Several Indians now came on board with their Chief Tsin-ah-hay. These are 

part of the Tchinsain tribe, as were also those at the head of the Gardner Channel ; but 


the main body is at Metlahkatlah, where Mr. Duncan guides both their spiritual and 
temporal affairs. 

It was fortunate this gentleman was a passenger with us, as he talked to these Indians 
in their own language, which he speaks fluently, and insured for us a good under- 
standing with all the Indians on the coast north of the Dean Channel. 

After some talk and the usual presentation of gifts, we steamed down the 
Channel, rounded the cape, and got well into Grenville Channel before night set in. 

June Ith.—We reached Port Essington, a Hudson’s Bay Company’s Post, on the 

estuary of the River Skeena. The shores of this part of the river are very 
irregular in outline, and there are no alluvial benchus; the slopes of this hill rise 
from the water more or less abruptly to a height of one to three thousand feet. 
. Passing between Kennedy Island and Perry Point, we touched at a point called 
Woodeock’s Landing, then ran along the coast till we reached Metlahkatlah Bay, 
which we entered, and dropped anchor within three hundred yards of the principal 
village of the ‘I'chinsain Indians, under the rule of Mr. Duncan. 

The mission house stands on a knoll about 100 feet high close by the shore ; 
behind this is uhe new church which is being built by the Indians and is now 
nearly finished; from this the village extends in two wings, following the sweep 
of the shore line. 

This church is a substantial frame building about 90 x60 fect. The walls, 
which are very lofty, are of three-inch plank laid horizontally and lapped so as to 
resemble rustic masonry. The interior is divided by two rows of pillars forming the 
have and two side aisles, the walls being finished with dressed cedar boards. The 
work looks remarkably well. 

We next visited the carpenters’ and blacksmiths’ shops, soap factory, storehouse, 
ete. all of which are managed entirely by Indians; there is also a saw-mill some 
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distance off which we had not time to visit. All round the bay were weil-cultivated | 
gardens and potato patches. 4 

The mission house contains the apartments of Mr. Duncan and his assistants, and 
has accommodation for a limited number of boarders. There is a large, square 
common hall with a fireplace in the centre, around which were seated akout a dozen | 
Indian girls verging on womanhood. These are taught reading, writing and arith-— 
metic, sewing and other useful employments, which acquirements are highly appre-— 
ciated by the Indian men, and the educated girls are in great request for wives. 
These girls sang some hymns and the national anthem very sweetly ; they generally - 
have fine voices. : 

We next visited some of the houses, which were scrupulously clean, the oor 
being covered with mats of home manufacture, made from reeds and the inner bark | 
of cedar trees. , 9 

In the evening, we were invited to a mecting in a large building now used as : 
schoolhouse. Nearly every soul in the village attended; the men ranged on one side, - 
the women and children on the other; all were neatly dressed in civilized costume, 
the bright bandanas on the heads of the women and children alone betraying Indian 
tastes. 3 4 
Several of the men addressed us in the Tchinsain language, which Mr. Duncan” 
interpreted; they all expressed satisfaction at our visit, and that we should take an 
interest in their welfare. Their simple ideas were forcibly expressed in figurative - 
language characteristic of their race. ‘a 

Chief Justice Begbiec, who was one of the passengers, then addressed them at 
considerable length, encouraging them in their endeavours to raise themselves in the 
social scale. Mr: Seymour and myself added a few kind words. They then all 
joined in a village song, and concluded with the national anthem. We were all very” 
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favourably impressed with what we had seen. : 


June 10th.—At daybreak we steamed out of the Bay of Metlahkatlah, and ate 
seven a.m., arrived at Port Simpson, a small bay near the entrance of Portland 
Inlet. Here there isa large Tchinsain village divided in two by a creck through 
which the tide flows: across this the Indians have constructed a trestle bridge 
about six hundred feet long and fifteen to twenty feet high. It was here that Mr. 
Duncan first commenced his labours, and a remnant of his former school is now. 
conducted by native teachers. On the other side of the creek there is a missionary 
school in connection with the Methodists. We visited both schools, heard speeches” 
and made replies similar to those at Metlahkatlah. At six p.m., we got under 
way, and before it was dark had passed the dangerous rocks that lay near our 
course. ¥ 
June 11th.—At six a. m., we arrived in Masset Harbour, on the north end of 
Graham Island—the most northern of the Queen Charlotte group—and anchored” 
opposite an Indian village of one of the Hyda tribes who occupy these islands. . 

This end of the island is low, and much of it is fit for cultivation. In a walk of 
three miles we passed over some fine land, covered with fir, cedar. hemlock and 
some birch, with small patches of prairie on which were grazing cattle belonging 
to the Hudson’s Bay Company who have a trading post here. ‘ 

The Hyda Indians are a manly race, and a few years ago they were formidable, 
numbering several thousands, but are now reduced to about six hundred on these. 
islands. They are stronger, both mentally and physically, than the other Indians: 
we had met on the coast, their complexion is lighter and they speak an entirely 
different language. They are good carvers both in wood and metal, and make 
baskets, hats, mats, etc., from the inner bark of cedar trees, which they ornament 
with bright colors of their own manufacture, mixing them with fish oil. 4 

- Their houses are framed with very large timbers, and are generally from forty 
to fifty feet square, with walls fifteen to twenty feet high, of cedar plank three to 
five feet wide and two to three inches thick. The roofs of similar plank and low 
pitched, with a large opening in the top for the escape of the smoke ; over this is a 
board screen or valve balanced on the roof tree; a string is attached to each side of 
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this by which that to windward is pulled down flat on the roof and the smoke 
escapes on the other side freely. 

The gable end faces the street, and in the centre of this is placed the family 
tree or standard, from two to five feet in diameter and thirty to sixty feet or more in 
height. On this is carved the heraldic legend of the family which often covers the 
whole standard from bottom to top. The crests are generally a bear, wolf, beaver, 
eagle, or some nondescript fish. The entrance to the house was formerly by a hole 
cut through this standard, but now there is generally a door on iron hinges at one 
side. 

_ The house is entered from a platform from four to six feet high ; and inside, on 
the same level, a platform eight to ten feet wide runs all round the house ; their 
beds, chests and stores are placed on this; and steps lead down to the lower floor in 
the centre which is planked, except a square fire-place paved with stones. I have 
seen no houses in civilized life equal to these for rough comfort, and the warmth 
afforded to a large family at a small cost of fuel. 

These Indians are heathens, but Mr. Duncan is thinking of establishing a mis- 

sionamong them; I doubt, however, if he will find them as tractable as the Tchin- 
sains. 
_ June 12th. —We left Masset Harbour at 5 am. for Bella Bella, and at 8 a.m., had 
cleared the sandspit on the north-east coast of Graham Island. The weather was 
bright and warm and we made a straight course for the Principe Channel, which we 
reached soon after noon ; thence our course lay through the Nepean and Estavan 
Sounds, the Loreda Channel, Millbank Sound and Seaforth Channel. Steaming all 
night, we reached Bella Bella at 9 a.m. next day, and within an hour entered the Gunboat 
Channel, which is very crooked and in places so narrow between rocks and reefs, 
covered at high tide, that it is not a safe passage for ocean steamers, Soon after noon 
we entered the Dean Channel, but it rained nearly all day, and the mist hung 
on the mountains, so that we got only occasional glimpses of their summits 
which were more or less covered with snow, and increased in altitude as we ascended 
the channel ; their rugged slopes terminating in cliffs or steep shelves coming down 
to the water’s edge. This channel is about two miles wide, with very deep water, and 
no sheltered bays or safe anchorage except near its head. In the evening we reached 
a large flat or tongue of land projecting from the east side more than halfway across 
the channel. This is about six or seven miles from the head of the channel and has 
been formed with the detritus brought down by the River Kamsquot which issues 
from a canyon through a screen of rocks, 300 to 400 feet high and half a mile across, 
connecting the mountains on each side of the valley, and probably at one time it 
damned up the river and formed a large lake behind it. The flat is about a mile 
across, twenty feet high near the lowerend, and about 100 feet where it joins the 
rock ; it is covered with red fir and hemlock a foot or eighteen inches diameter. 
Phere is an Indian village, of the Bella Coola tribe, at the mouth of the river. We 
anchored on the upper side of this flat which torms a well sheltered bay ; the shores 
however, shelve down rapidly into deep water, making indifferent anchorage ; but 
wharves for steamers could be constructed at moderate cost. Next day a party of us 
walled over thisrocky barrier to the head of the canyon ; beyond that, as far as we 
could see, the rocky slopes of the mountains rise directly from the river. Inthe 
ufternoon steam was got up, and we ran tothe head of the channel but had some 
lifficulty in finding anchorage ; for this, like all the other inlets forming the cascade 
shain terminates with a low flat, shelving abruptly into deep water. 

‘The River Tshatsquat, which comes in at the head of the channel, is about 400 
feet wide at its mouth. About half a mile up itis divided into two branches and 
several sloughs, covering nearly the whole of the valley, which is half to three-quarters 
of a mile wide, thickly timbered with red fir, hemlock and.cedar. Our guide took a 
party of us in his canoe about a mile up the river to a small Indian village and fishing 
station. 

June 15th.—We proceeded down the channel ; passing the cross channel leading 
0 the Bentinck Arm, and in a few hours reached the head of the North Arm, The 
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mountains were partly shrouded in mist, but what we could see of them bore a 
general resemblance to those surrounding Bute Inlet, though the higher ranges” 
behind did not look so broken and were more dome-shaped than peaked. The slopes” 
of those abutting on the arm descend more abruptly to the water than those on the | 
west side of Bute Inlet, and this is the character of all the northern inlets. ts 
would be impracticable to construct a railway on their shores on account of the | 
enormous cost. The arm is about two miles wide and the River Bella Coola, or 
Woodhalk, which enters at its head, is about 400 feet wide at its mouth ; but a short 
way up it is divided into several branches and sloughs. A party of us went by canoe 
about a mile up the river to the Indian Village and Hudson’s Bay Company’s trading — 
post. Inthe garden were fine crops of turnips, carrots, potatoes, &c., but the soil ” 
appears rather light and sandy. The valley is covered with fir, hemlock, cedar and a— 
ood deal of underbrush. I have reason to believe that the description of the pass,” 
through the Cascade Mountains, by Lieutenant Palmer in his report of survey, 18 in~ 
the main correct, and that no farther survey is necessary. ; 
Millbank Sound is the best entrance from the Pacific Ocean to the Gardner and _ 
Dean Channels ; for, though it is open to heavy gales from the south-west, the offing” 
is clear of rocks and a very short time will suffice for a vessel to get into sheltered waters. 
This is not the case with either the Fitzhugh, Loreda, or Nepean Sounds; all of which 
have dangerous rocks at their entrance, and are scarcely less subject to gales than Mill- 
bank Sound. From Millbank Sound, the course to Gardner Channel is by the Finlayson 
and Ursula Channels,the navigation being good. On our outward trip we passed through 
these in the night when there was no moonlight. From Millbank Sound to the Dean 
Channel the most direct course is by Seaforth Channel and the Gunboat Passage; but 
the latter is crooked and narrow, with many rocks and reefs, barely covered at high 
tide. The better course is by the Laura Passage farther south ; or, leaving Seaforth 
Channel on a north-east course, there is a good passage north of that to the Gunboat 
Channel. . 
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Exploration between Lac la Hache and the valley of the North Thompson, vid Blue River. 
(Route No. 5.) 


On my return to Victoria, I received Mr. Hunter’s Report of his second explora- 
tion of the line between Lac la Hache and the North Thompson, by the valley of the 
Blue River. | 

Mr. Hunter took up the line at the point where he and Mr. Jarvis had closed 
their season’s work in 1873; and he soon discovered that the stream which they haa 
mistaken for the Clearwater was an affluent of that river, falling into Lake Mahood 
about four miles from its head; this he now calls River Deception. | 

The height at the crossing of this, as indicated by the aneroid, is 3,280 feet above 
sea level. The distance to the summit of the divide between this and Clearwater is 
estimated 25 miles, and the height at the suinmit 4,100 feet. 4 

On the first six miles the rise is 220 feet, or nearly 37 feet per mile; then in 13, 
miles more it is about 23 feet per mile, and on the last six miles it is 50 feet per mile. 
Throughout this distance the line follows the valley of the cast branch of River 
Deception, and there would be no heavy work. 

From the sammit of the divide to the River Clearwater the distance is estimated in 
13 miles, and the descent is very rapid, being in the first four miles at the rate of 94% 
feet per mile, on the rest of the distance it is 187} feet per mile. But Mr. Hunter 
thinks that by following a valley which takes a North-East course from the summit 
down to Clearwater, the gradients would be greatly improved. 

The Clearwater at this point is 2,500 teet above sea level; thence eastward to an 
arm of Murtle Lake, on the divide between the Clearwater and the North Thompson, 
the distance is 15 miles, and altitude of the lake 3,700 feet. On the first eight miles the 
rise is 1124 feet per mile, on the remainder it is about 43 feet per mile. | 

The line then follows along the south shore of Murtle Lake, ona narrow flat 
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between it and the mountains, to its east side, a distance of 12 miles. In five miles 
more, on an easterly course, the summit of the divide was reached, altitude 3,800 feet 
above sea level. ; 

From the summit, eastward, the descent in tho first. five miles is 150 feet, or 30 
feet per mile in an open valley; but at this point the mountains close in and the 
stream (a branch of the Blue River) rushes through a canyon five miles in length, 
falling at the rate of 136 feet per mile. Immediately below this, where the north 
_ branch of the Blue River comes in, it opens out into a fine wide valley, which extends to 
its junction with that of the North Thompson, with a falling gradient of about 30 feet 
per mile. 

Mr. Hunter gives the distance from the Clearwater to the North Thompson as 60 
miles; but this is certainly over-estimated, as distances travelled through a rough 
country generally are, and at least 20 per cent should be deducted. 

Though this route is shorter than No. 4, and the works would be lighter, 
yet the gradients are so unfavorable that I did not think it worth an instrumental 
survey. I therefore instructed Mr. Hunter to form a Division (Y), and commence a 
resurvey of that portion of Route No. 4, from William’s Lake across the Fraser and 

on to the Chilcotin Plateau. 


Examination of Passes through the Cascade Mountains from the River Fraser to the 
Similkameen. 


I left Victoria on the 26th June, 1874, ona journey through the districts in the 
Southern part of the Province; at Fort Hope I met Messrs. Trutch and Cambie, and 
received their report of an examination of the Passes through the Cascade Mountaing, 
between the Rivers Fraser and Similkameen. . 

They commenced at Fort Hope and followed up to the Nicolaume Valley, by the 
old waggon road, to Summit Lake, 12 miles; rising in that distance 2,024 feet, or 1694 
feet per mile, Thence they descended by the Sumallow Valley to the River Skagit 
103 miles, falling about 24 feet per mile. The height of the last point is 1,900 feet 
above sea level. 

They then followed up the main stream of the Skagit seven miles, rising 90 feet 
per mile; thence up a tributary of that river to the summit of Allison’s Pass, 13 miles, 
rising 144 feet per mile. Thesummit of the pass is 4,400 feet above sea level. A few 
hundred feet beyond this, they struck the south branch of the River Similkameen 
which flows on a south-easterly course. This line was considered impracticable for a 
railway; the party accordingly returned to the Coquihalla Valley and carefully 
examined all the principal streams flowing into it on the east side, with the view of find-_ 
ing a way to the head waters of the Tulameen—sometimes called the north branch of the 
Similkameen—but without success. All the valleys in that direction headed into high 
mountains, covered with deep snow; this was in the last week of June. The main 
yalley of the Coquihalla was then examined to see if it were practicable to get a uni- 
form gradient throughout from the Summit Lake to the River Fraser, and. so avoid 
the worst gradients in the survey of 1872. It is probable that this can be done, 
giving a gradient of 100 feet per mile for 35 miles, but it would be at the cost of exces. 
sively heavy works, including a great length of tunnelling and massive snow-sheds, as 
protection from the avalanches of snow which roll down the Steep sides of the 
valley, bringing with them quantities of timber and loose rocks. But the pass is so 
‘ugged that the magnitude of the works in the construction of a railway through it can 
mly be determined’ by a careful instrumental survey, whichit was not expedient to 

nake at the time. Therefore, I instructed Mr. Trutch to form a Division (V) and 
nake an instrumental survey from Fort Hope to Burrard Inlet, crossing the Fraser at 
he most favourable place. . 
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~ Journey from Fort Hope to the Valleys of the Similkameen, Okanagan, and others in the 
Southern part of the Province. | ; 


I had a small pack train sent to me at Fort Hope, and with this I commenced 
my journey on the 29th of June. Following the waggon road by the Nicolaume and 
Sumallow Valleys to the River Skagit, I took the Grant Trail up the valley of the 
latter, the slopes of which are in many places steep and rocky, to the summit of the 
mountain, which the aneroid indicated to be 5,500 feet above sea level. There were 
still some patches of snow on the trail as we crossed the brow of the mountain, but as 
we began to descend the eastern slope, the ground was covered with wild flowers, 
and thence the descent was easy. After a pleasant ride down the Whipsaw Valley 
we arrived on the evening of thé Ist July at the Nine Mile Creek; so called from its 
being that distance from Princeton at the confluence of the two branches of the 
Similkameen. Here we had entered on the bunch-grass country, and the slopes of the 
mountains, gently undulating and dotted with clumps of firs, presented the mos 
charming landscape. As far as the eye could reach it looked like one immense dee: 

ark. 
: The valley of the south branch of the Similkameen as it issues from th 
mountains, is narrow and tortuous, so that even if the Allison Pass had been practicabl 
there would have been a considerable quantity of heavy work in constructing th 
railway on the east side of the mountains. | 

Princeton is now simply the ranche or farm of Messrs. Allison & Hays, larg 
stock raisers, but it was once laid out for a town when gold was found on th 
tributaries of the Similkameen. I proceeded down the Similkameen to near th 
boundary line; thence eastward by a pass through the hills to Ossoyas Lake in th 
Okanagan Valley. The Similkameen Valley is narrow and bounded by high hill 
principally of trap rock, bare in places; but wherever there is soil it produces a luz 
uriant growth of bunch-grass. The valley is, in some places, a mere canyon, in othe 
it widens out from a few hundred yards to one or two miles, in which there are fia 
on both sides of the river fit for agriculture, but most of them would require irrigatiol 
The river is a clear rapid stream varying from 100 to 200 feet wide. Altitude : 
Princeton, 2,300 feet. About twenty miles below Princeton there is an Indian rese 
vation comprising several hundred acres, fenced in, some of which is cultivated wil 
potatoes and other vegetables; the greater portion of it does not require irrig 


tion. 
‘Around Kereness, some forty miles below Princeton, lately a Hudson’s Be 


Company’s post, there is some fine grazing land; and just below it a low wet fi 
several miles in length, and one to three miles in breadth, some of which is occupi 
by white settlers. There is an Indian village or camp at Kereness. Crossing t 
heights to Ossoyas Lake there is fine bunch-grass. On the margin of the lake ne 
the boundary line, is the farm of Mr. Haynes, who is said to have over a thousai 
head of horses and about two thousand head of cattle. The valley here is one 
three miles wide, including the benches at the foot of the hills, but there is not mu 
agricultural land, as the benches are arid, nor is there water near for irrigating then 
there is, however, rich grazing land even to the tops of the hills. 
We arrived here on the 4th of July, rode up the trail on the west side of t 
lake and river about ten miles, to a lateral stream called Tea River, where we camp¢ 
The weather was very hot and the mosquitoes ferocious and irrepressible. Altitu 
1,500 feet above sea level. Between Okanagan Lake and this point, the river, 100 
150 feet wide and rather deep, flows through and connects a chain of small lak 
nearly due north and south; but the sides of the valley are very irregular, rocky blu 
sometimes abutting on the water. The trail leaves the main valley and traverse 
series of parallel valleys and basins all covered with the richest bunch-grass, till neari 
the foot of Okanagan Lake it re-enters the main valley, hugging the steep sides 
high sandy bluffs. Towards the end of our day’s journey, we reached the foot of 1 
Take, where, on the west side of the river, there is an extensive low flat covered w 
willows and alders, which I understand is an Indian reservation, on this there ar 
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number of: neat substantial log houses. Herc we crossed the river by a bridge lately 
erected, and soon after passed the residence of Mr. Ellis, an extensive stock raiser. 
[his is the only white settlement we had seen since leaving the boundary line of 
Ossoyas Lake. About three miles further on, we camped by a spring half a mile 
‘rom the lake, 

The slopes of the hills abut on Lake Okanagan in many rocky bluffs, and the trail 
following the eastern shore was reported so rough and miry that we took the trail lead- 
ing over the mountain, which at the summit is nearly 3,000 feet above the lake, and we 
found it a hard day’s travel of 30 miles to the MissionValley, where we camped not far 
from the Roman Catholic Mission ; most of the Indians were away hunting or fishing, 
but Father Grandidier told us those under his charge numbered about 400 souls. 
This is a very fine valley; the bottom, a low flat of excellent agricultural land, 
extends four or five miles along the Okanagan Lake, and is partially cultivated by 
white settlers for several miles up; we saw excellent crops of wheat, oats, potatoes, 
&e. Altitude of lake by aneroid, 1,120 feet above the sea level. The trail follows up 
the valley, which takes a north-easterly direction for a few miles; it then takes a 
course nearly due north and parallel to. the Okanagan Lake. A chain of lakes 
extends through this valley, the largest of which is about 17 miles long. Portions of » 
the bottom lands are fenced in for agriculture, and the slopes produce the most luxu- 
riant bunch-grass. There is a divide in the valley, and the outlet of these lakes is at 
the north end of the largest of them, where the Coldstream Valley comes in from the 
east. About four miles up the latter is the ranche of Mr. Charles Vernon, which 
comprises a large extent of fine agricultural and grazing land, partially timbered, 
and a considerable portion of it under cultivation. The adjoining hills are covered 
with the richest bunch-grass. 

July 9th— We were now about seventy miles from the foot of Okanagan Lake, 
and ten miles from the head of it, which we reached by a fine open valley of rich 
ervazing land, so smooth that waggons and buggies have been driven over the natural 
surface. Here Mr. F. J. Barnard has a ranche on which a large number of horses are 
pastured. From the head of Okanagan Lake there is a waggon road to Kamloops, 
over sixty miles distant, following the Salmon River to Grand Prairie, thence by a 
narrow valley to the south branch of the River Thompson, and down the left bank of 
the latter to Kamloops. About twenty miles of this is through timbered lands; the 
rest being park-like rolling land similar to that about Kamloops. The road, for miles 
together, is simply a track on the natural surface of the ground, and there is no heavy 
excavation on any part of it. The most remarkable feature on the road is Grand 
Prairie ; a beautiful low basin among the hills,containing several thousand acres, a great 
portion of which is fine agricultural land, on which there are several settlers. I was 
informed that the depth of snow rarcly exceeds nine inches, and _ that 1,700 
head of cattle have been pastured there throughout the winter, and have come out 
fat in the spring. There is alow valley running north-eastwards from the head of 
Okanagan Lake connecting with Shuswap or Spillemeechene River. Through this 
vailey there is a chain of ponds and swamps so little above the level of the lake and 
river at cither end that a canoe has been taken through from the one to the other. 
The distance is probably under twenty miles, and a canal could be cut across at a very 
moderate cost, which would form a link ina line of navigation for small steamers 
which would be over 300 miles in length, through the most fertile portions of this 
district, viz. :— : 

: From Savonna’s Ferry on the Thompson River at the foot of Lake Kamloops, 
up the latter and the Thompson River to Kamloops, from which there would be a 
branch up the North Thompson to Clearwater, 75 miles. From Kamloops up the 
‘south branch of the Thompson, on which there are many fine farms, to Lake Shuswap. 
‘Traversing the latter to any point desired, we could then pass up the Spillemeechene 
River and through the canal to Lake Okanagan, thence to any point on the same and 
down its outlet, as far as navigable, towards Ossoyas Lake. With this, the rich 
district of Nicola Valley could be connected, at small cost, by a good waggon road to 
‘Kamloops, there being already an excellent trail through a fine open bunch-grass 
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country from the Nicola Valley to the Similkameen ; thus traversing and connectir 
- some of the fairest portions of British Columbia; those, too, which comprise the grazir 
districts par excellence. 3 7 


Exploration from Dake Clearwater to the Valley of the North Thompson. 


We arrived at Kamloops on the 11th of July where I received the Report of M1 
Jarvis which had come in two ‘days before by an Indian express from Téte Jaun 
Cache. 7 
Mr. Jarvis went up the River Clearwater to the lakes, thence north-eastwar 
across the divide to the Cariboo Fork of the North Thompson. | The summit of th 
divide was fully 7,000 feet above sea level, at the lowest place he could find, whié 
was over an immense glacier. % 

As this was clearly impracticable for the railway line, he took his division on t 
Téte Jaune Cache, and commenced the survey down the Fraser Valley. As this cor 
tingency had been foreseen and provided for, there was no change to be made in th 


disposition of the other surveying parties. 


Re-examination of that part of Route No.1 between Kamlocps and the Coquihalla Pas 


In the progress Report of 1874 (Appendix E, page 148) it is stated that: | 
‘The grade on the first three and a quarter miles, from the crossing of th 
River Thompson, rises 1 per 100; and on the next three and three quarters miles 
2°40 per 100 or 126-72 feet per mile.” : 
“ The average grade on these seven miles is about 92 feet per mile; but if i 
were possible to get a line giving this, it would be at the expense of still heavie 
works.” 3 
The above is a description of the line surveyed in 1872; but I now made | 
personal examination, and found that by crossing the river lower down near th 
forks and curving round the base of the hills on the south side, about a hundred fee 
in height could be gained before reaching the bluffs, by which the heavy excavation 
would be much reduced, and possibly a uniform gradient of 77 feet per mile could b 
obtained on the next seven miles, whence the Valley of Campbell’s Creek could b 
reached with moderate works. 
The bottom flat of this valley is only a few hundred feet wide, covered witl 
alders and willows; but the slopes are of easy inclination and passably uniform. 
they are covered with bunch grass, dotted with clumps of red pine; and only in afey 
places are there ridges of rock projecting into the stream. Thus, there are facilitie 
for obtaining n.oderate gradients without very heavy works. 
Through the divide between the Valley of Campbell’s Creek and that of Stumj 
Lake there is a canyon about half a mile long. The summit altitude is given in mj 
Report of 1874, 2,900 feet above sea level ; this is a clerical error; it should be 2,60 
feet. | 

The descent from Stump Lake to Nicola is through a beautiful open country 
and I have no doubt that the worst gradients on the line surveyed could be mucl 
improved by a slight deviation. | 

The Nicola Valley, at the head of the lake, is fully a mile wide, the botton 
flat, is low and wet, but, with drainage, would be very fertile land; it extends six o 
seven miles above the head of the lake, and is all taken up and occupied. 

The line surveyed in 1872 follows the west bank of Nicola Lake and River t 
the Coldwater Valley, thence up the same to the Coquihalla Pass. 

Later this season I made a journey from the east side of Lake Nicola, yw 
McDonald’s Creek and across the divide to Otter Creek and the north branch of thi 
River Similkameen, to see if it were practicable to reach the Coquihalla by tha 
route, which is through a fine open country—but high and rolling. I doubt. if a lin 
for the railway could be got this way so good as that surveyed by the Coldwater, 
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In the Nicola Valley, on both sides of the lake and river, there is a consider- 
le quantity of rich agricultural land, with fine bunch-grass on the slopes of the 
lls adjoining, interspersed with clumps of yellow pine. 

Out of these lands, there are two Indian reservations: one near the head of the 
ke on the east side, the other a little below the mouth of the Coldwater 
alley. All the rest is taken up and occupied by white settlers. 

_ At the mouth of the Coldwater, six miles below the foot of Lake Nicola, there . 
e extensive beds of coal of excellent quality; and a few miles further down, on the 
vide between the Nicola and Fraser rivers, there is said to be abundance of 
on ore. 

_ITreached Nicomeen on the waggon road, on July 22nd, where I left my pack 
zin and travelled by stage and steambvat to Victoria. This journey completes my 
amination of the central plateau from the boundary line to the Chilcotin country, 
yond the 52nd parallel of north latitude. 


eploratory Journey on the Central Plateau, between the Coast Chain of Mountains and. 
the River Fraser,’ from the Chilicotin Country northwards, to Lake Francois and the 
Rivers Nechaco and Stewart. 


I left Victoria on the 5th of August to arrange for this exploratory journey. 
arious business detained me on the way, and I only reached William’s Lake on the 
th, where I spent several days examining the line being surveyed across the Fraser 
the Chilcotin Plateau. 

I put Mr. H. J. Cambie in charge of this Division (Y), and took Mr. Hunter 
th me. . 

_ We arrived at the mouth of Quesnelle on the 29th of August, with my own 
ck train, and a heavy train with supplies for Divisions M, N and X. Here we 
und Mr. Seymour, our interpreter, and the Chilcotin chief Aunahime, whom he 
id engaged as guide and mediator in case any difficulty should arise with the Indians 
the district, who formerly bore a bad character. 

_ Our course was northwards by a series of valleys over an undulating country, 
vered with firs, spruce and aspens, and seldom exceeding in altitude 3,000 feet 
ove sea level. On our left lay a range of hills rising 4,000 to 5,000 feet above sea 
vel, and forming a divide between the streams flowing northwards into the Fraser 
ove (uesnelle and southwestwards into the same river below that point, or into some 
the inlets of the Pacific coast. On the fourth day, we reacled the River Black- 
ater, 45 miles from Quesnelle. Our aneroids gave the height of the bridge crossing 
e Blackwater 2,110 feet above sea level. The valley is here narrow at the bottom, 
id the slopes, covered with bunch-grass, wild vetches and pea vine, rise by a series 
benches to the level of the plateau, which on the southern side is 400 to 500 feet 
gher, and on the northern 300 to 400 feet, the latter being the lowest part of the 
vide between the Blackwater and Chilacoh Rivers... At the bridge, the river cnters 
rocky canyon through which it flows eastward on its course to the Fraser. The 
ackwater has its sources in a number of lakes on the central plateau, 60 to 100 
iles westward of this point among the foothills of the Cascade Mountains, It is 
entifully stocked with fine speckled trout, and the groves of aspen and spruce which 
orn the softly undulating grassy slopes of the sunny side of the valley supplied us 
ith abundance of grouse. We afterwards found that this, the 53rd parallel of north 
‘itude, is essentially the northern limit of the bunch-grass. From this northward, 
e quantity of rain-fall greatly increases, and drainage rather than irrigation is 
quired. 

August 31st.—We started from the Telegraph trail on the north side of the 
lley of the Blackwater, and followed the edge of the same nearly due west for 
tht miles, on to a range of hills running in a north-westerly direction, where the 
lley makes a bend to the south-west. From an elevated position we had a fine 
ew up this valley for about twelve miles to its junction with that of the Nazco, 
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on the direct line to Chisiquit Lake and the Homathco Pass. We were now travel 
ling on the same line taken by Sir Alexander Mackenzie in 1793. 7 
September 1st.—Following a course a little south of west, at the thirteenth mile 
we entered a fine broad and open valley ; crossing this obliquely, in three miles more we 
came toa clear stream, 40 feet wide, flowing towards the south-east into the Blackwater, 
about three miles distant. The stream makes a bend here and takes a course nearly 
due west—looking up stream. We followed this on its southern bank for six miles, 
where we crossed it, as it there takes a north-westly course, and the valley expands 
into a plain several miles in breadth. The Indian name of this stream is 1s-cul- 
taes-li, (Blackberry River.) In the evening we reached Trout Lake, a fine sheet! of 
water over a mile in length, and half a mile in breadth, abounding in speckled trout, 
On a grassy slope on its eastern margin we camped, twenty-five miles from the 
Telegraph line. Next day, about noon, we crossed the spur of a hill 2,980 feet above 
sea level, and afew miles further on, the trail again struck the left bank of the Black 
water, which had made a bend to the north-west from its junction with the Nazco. 
The river from where we struck it for four miles up is expanded into a lake. We 
camped by a small stream, the estimated distance from Telegraph trail, being 42 miles. 
September 3rd.—Mr. Hunter and myself made an excursion northwards to the 
crown of the table-land, 3,508 feet above sea level. The ascent was easy, few rocks 
appearing on the surface, which was thickly covered by small firs, swept through by 
fire. The whole country round was rolling and covered with similar useless timber, 
Retracing our steps, we reached the trail at 1 p.m., and in two hours more came té 
the foot of a beautitul lake, an expansion of the river, about eight miles long and 
three quarters wide across its broadest part, and dotted with islands. Its southern 
shore is high, and, being on the shady side of the hill, is densely covered with dark 
spruce and cedar trees. But, on the other side, the undulating slopes of the valley, 
rising 200 to 300 feet above the lake, are covered with bunch-grass, vetches and pca- 
vine, and groves of aspen, forming a charming landscape. In the evening, we reachet 
the ford where the trail crosses the river, sixty miles from the Telegraph line. Altitude 
of river, 3,145 feet. Next day, Mr. Hunter and myself, accompanied by our Klusku 
Indian, ascended to the summit of a range of hills, crossing the river a 
bearing in a north-west direction. Our altitude was about 4,500 feet, from which we 
had a very extended view of the country all around, and could trace the valley of the 
Blackwater twenty-five miles up, nearly due west. At the foot of the range on which 
we stood, and north of us, lay a large horse-shoe shaped lake, which the Indians told 
us flows into the Nechaco. The men were engaged all day rafting the stores ant 
baggage across the river, which was too deep to ford. 4 

September 5th— We got across the river and, following up a valley three miles 
we arrived at Kluskus Lake, where the Hudson’s Bay Company formerly had a fort 
but not a vestige of it is now to be found. This is stiil, however, a favourite resor 
of the Indians. Altitude of the lake by aneroid, 3,500 feet: it is about three mile 
long and half a mile broad, with muddy bottom; a light breeze makes the water unfl 
to drink. Three miles further-on we camped by a spring, near another small lake 
where we remained over Sunday. Meanwhile, we had sent an Indian to find out M1 
Gamsby, and on Sunday afternoon he arrived from his camp, distant about 20 mile 
westward. 

September 7th.—We followed the trail which still kept on in the same course, § 
little to the south of west, on a bench parallel to the Blackwater. Towards evening 
we reached Thratcha Lake and, following its southern shore, we came upon the cam) 
of Division X. The position of this camp was found, from observation of the sum’ 
meridian altitude, and the instrumental surveys of this Division (X) carried fron 
the coast, to be lat. 53° north, long. 124° 53° west, and the height of Lake Thratch 
3,310 feet above sea level. Noting the variation of our instruments, we took this a 
a new point of departure ; and on the 9th September, we continued our journey ; ou 
trail keeping the same general course, a little to the south of west, threading a line ¢ 
small lakes and ponds and cutting off the bends of the Blackwater. In about si 
miles the trail divided into two branches, that on our left taking a south-west cours¢ 
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Bepparently directly across a high range of hills, capped withsnow; but the Chilicotin 
Chief, Aunahime, told us that there is a depression in the range by which the trail 
goes to Lake Nacoontloon, where his principal camp is, thence up the stream 
southwards to Lake Nimpoh, where it Joins the Bella Coola trail from Alexandria to 
Bentinck Arm. This is the line taken by Sir Alexander Mackenzie in 1793.. We 
took the trail to the right, and at twelve miles crossed the Blackwater, 100 feet wide 
and less than two feet deep; altitude 3/600 feet. We were now in a wide valley, 
almost an open plain, through which the river flows only a few feet above the general 
devel. At the fourteenth mile we came to a small lake, altitude 3,740 feet, near which 
‘We camped. 
___ September 10th.—Our trail now ran through small burnt timber which impeded 
our progress ; but at noon we came upon a wide, well cut trail, having the appearance 
of white men’s work, but were told it was the work of an Indian who had recently 
died of fever; in about an hour we came upon his house and grave; a lovely spot on 
a@ grassy knoll at the outlet of a lake, four miles long and two miles wide across the 
widest part, altitude 3,610 feet, and 21 miles from our starting point at Lake Thratcha, - 
This is called Eliguck Lake ; the stream issuing out of it, twelve feet wide, is the Black- 
water ; at this a large black bear was drinking, but, on Seeing us, he made off before 
we could get a shot at him, From this we followed a well cut trail on the north side 
of the lake, till we struck a small stream running into the west end of it. From this 
point the trail took a north-west course, and in a mile we came to the foot of a small 
lake, altitude 3,630 feet. We were now evidently near the water-shed: there were 
low lumpy hills all around, with rocks appearing on their summits. A mile further 
on we were on a hill 4,000 feet above sea level. From this we could see through an 
Opening at the head of’ the lake into a lower basin, extending away to the north-west ; 
the rocks on the shore of the lake, near its head, appeared in the distance like basalt. 
Continuing on this high ground, on a generally westward course, at the thirtieth mile 
the trail went over the crown of a large globular rock of granite, altitude 4,050 feet. 
We were now sure we were onthe divide, for on a course south 19° east, we had a 
Magnificent view up a valley between the high range of hills that had been on our left 
the last two days, and the main ranges of the Cascades. This is the valley of the 
Salmon River, at the head of which lics Lake Nacoontloon. From this point, keeping 
the same general course, we began to descend very gradually by a chain of marsh 
meadows, ponds and lakelets, and at 34 miles we came to an Indian house and grave 
mm a beautiful grassy hill close to, and commanding a fine view of Lake N’ghaco, 
Which is of an irregular shape, 25 miles long and 1 mile wide; altitude, 3,590 feet. 
Che Indian house is large and well built, but now deserted. Here the trail ended, 
ind our Indians knew nothing of the country beyond and wanted to turn back; but I 
vas anxious to reach the Salmon River before turning northward; and questioning 
wo Indians, who had overtaken and followed us all day, they said we could go to 
ne branch of the Salmon River ina day, but there would be a great deal of chopping. 
ifter some coaxing they agreed to go with us. 
Sept. 12th—We followed a generally south-west course, passing the upper end 
f Lake N’ghaco, thence along the edge of a line of marsh meadows on wet ground, 
cross which we got the animals with great difficulty, keeping nearly the same level 
) the 41st mile, whena wide and deep valley spread out before us and we began to 
escend rapidly, till at the 48rd mile we struck a fine clear stream 200 feet wide, 
ititude 3,180 feet, which we forded without difficulty as the water was now very 
»w and the depth on the ford was little over two feet, This is the main branch of 
he Salmon River. Our last-come Indians pointed out to usa high range of hills, 
im and blue in the distance, which they said lay along the north branch of the 
echaco stating that between us and that river there were many lakes, and we should 
ave to cross tivo large rivers. They had agreed to go with us at least half the way, 
ut now they told us they were afraid to go, there being so much water and fallen 
mber they thought our horses could not get through. I insisted on keeping them 
their bargain, but next morning we found they had decamped during the night. 
_ Sept. 14th.—We took the bearing to the distant mountains, and started boldly 
4) . : 
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on our course without any trail, cutting our way through brush and fallen timber, 
We soon came to the river, which we could not cross, as the water was deep and the 
bottom miry, so we had to go back to the ford by which we had previously crossed, | 
Our route from the Telegraph trail up the Blackwater Valley and over the divide to 
this point had appeared so favourable for a railway line that I was sorely tempted to 
follow this valley down towards the coast as far as horses could go. But the main object" 
of this journey was not to follow out any particular route, but to get a general 
knowledge of the country as far north as Lake Francois, so as to enable us to deter- 
mine which line, if any, through the Cascade Mountains north of Bute Inlet, appeared 
sufficiently favourable to warrant an instrumental survey. I thought this couid be 
done most satisfactorily, and in the shortest time, by tracing the watershed or divide” 
between the Pacific Coast and the River Fraser from Fort George to Quesnelle, and 
following as near to the divide as practicable so as to cross the head waters of all the 
rivers flowing east. This has been accomplished, and the results laid down on the 
general map, but, as the country is entirely unknown, a brief description of our: 
journey may be interesting :— 4 

Our course was north 12° west (astronomical bearing), and we kept as near to 
this as the difficulties of the ground and the thickly wooded country would permit. 
At three miles from the river we crossed a divide running nearly east and west, 
about 120 feet above the river; on the north side of this is a steep rocky ledge of 150 | 
feet, which we scrambled over with some difficulty, then descended gradually into a 
wide basin intersected with beaver dams, near one of which we camped, eight miles: 
from the river, altitude 3,000 feet. Next day we passed over a similar country till 
at noon we came upon Lake Qualcho, bearing about east and west, and, as far as we 
could see it, about tour miles long and three-quarters of a mile wide; we followed its. 
shore eastward two miles to the end of it, where we found a stream 8 feet wide, flowing 
into the lake from the east. This puzzled us, for looking westward down the lake 
the view was terminated at no very great distance by the snow-clad peaks 
of the Cascade Mountains. The overflow of the lake must, however, fall into the 
Salmon River, as its altitude, 2,820 feet, is less than that of the next stream we 
crossed falling eastward. We now followed a course north 15° west, to carry us 
over a depression in the range of dark-looking hills ahead of us. A fire had passed. 
over this and we struggled slowly through piles of small burnt firs till we reached 
the summit, 3,400 feet, beyond which, on the shady side of the hill, the fallen timber 
became larger, the piles higher and more continuous, and it took us three hours to 
cut our way a little over a mile to a small pond in a swamp, round which there was 
a little feed for the animals. Near this we camped, 15 miles from our starting point 
at the Salmon River, altitude 3,180 feet. This is the real divide between the streams 
falling east into the Fraser,and west into the Pacific; from this it takes a westerly course 
till it joins the Cascade Mountains, which then form the divide northward till beyond 
the 54th parallel of latitude. 

Sept. 16th.—It had rained heavily during the night, and this morning we were 
three hours cutting our way half a mile through heavy burnt and fallen timber to a 
belt of green standing wood, on reaching which our Indians were so fatigued and 
disheartened they declared we should all perish if we continued on the same course, 
as the whole country in that direction had been swept by fire, and it would be 
impossible to cut through the fallen timber; besides this there was a long lake 
directly on our course, the head of which they said was two days’ travel in the 
direction of the Snow Mountains. Our experience thus far gave so much probability 
of the accuracy of this account that we reluctantly changed our course and followed 
the belt of standing timber in a north-easterly direction. The country became 
more open and level as we advanced, and the travelling improved. Early in 
the afternoon, we gota glimpse of the lake to the north of us; then we struck an 
Indian trail which led us to the foot of it, where we camped on a grassy bench, 
commanding a fine view up the lake with the snowy peaks of the Cascades in the 
distance. General bearing scuth 63° west, estimated length of the lake, as far as we 


could sec it, fifteen miles, but we could trace the course of the valley a long distance 
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beyond that. This is Lake Tschick, altitude by aneroid, 3,100 fect, and distance from 
our starting point on Salmon River, 34 miles. The stream flowing out of itina 
_north-easterly direction is not over twelve feet wide. 

__ This part of the country is said to have been once thickly populated with Indians, 
which is probable, as it abounds in game and fish ; there is now little trace left of 
| them but their graves. The bottom flat of the valley, from the foot of the lake, 
widens out to fully half a mile, covered with good grass, but two or three miles down 

it becomes marshy, probably the result of beaver dams. To avoid a high hill that 
lay directly in our course, we followed down the edge of the valley on the north side 
four miles, where we found an Indian trail, leading round the flank of the hill. Thig 
we followed and made good progress till we got on the north side of the hill, where 
our difficulties with fallen timber increased, and the country became sterile and 
dreary. After a hard day’s struggle we reached the head of the south arm of Lake 
‘Tetachuck an hour after it was dark, This is a trefoil or T shaped lake, surrounded 
by high sterile hills of shaly limestone, rising to a height of nearly 4,000 feet above 
sea level. It took us the whole of next day clambering round on the steep slopes of 
these hills to cross the angle between this arm and the outlet of the lake, a distance 
of eight miles. 
From these heights, we took a general bearing up the lake and valley, south 72° 
west, extending up to the Cascade Mountains. At sunset we reached the foot of the 
lake, 48 miles from our starting point, and camped. Altitude of lake, 2,770 feet. The 
outlet of this lake is a deep and rapid river 200 feet wide, which we were unable to 
ford, so we had to make a raft to carry our stores and baggage across the foot of the 
lake, and the animals had to swim nearly a quarter of a mile. This wasted half a 
day, but on the sunny slopes of the hill, on the other side of the river, we found 
plenty of grass, pea vine and service berries in the aspen groves ; and as the animals 
had had but little feed for the last two days we were glad to give them half a day to 
recruit on good pasture, as well as to rest ourselves, and so camped on a sunny glade 
near the margin of the lake. From this, it took us another hard day’s travelling to 
get across the next divide, nearly a thousand feet above the level of the lake, with 
much fallen timber on the north side to the valley of the Euchu, which we struck 
at the head of the lake ona grassy fiat a mile wide. The river flows on the north 
side of this, and was then only 60 feet wide where we forded it; but the channel is 
150 feet wide, and the driftwood on its banks showed that it is subject to high floods. 
Here we camped, distance 61 miles, altitude 2,700 feet. About 3 miles above where 
we crossed, the valley contracts, and is there divided into two branches which rapidly 
head up to the level of the plateau. Theslopes or benches on the sides of the valley, 
broken by lateral gulches, appear like a chain of rounded hills, rising to a height of 
300 or 400 feet ; those on the north side of the valley, more exposed to the sun’s 
rays, are covered with grass, vetches and pea vines. From one of these hills we took 
a bearing eastward to aremarkable peak in the high range of hills that we had seen 
on our right the last three days. It is a high dome with a peak rising up in the 
tentre, not unlike a spiked helmet. We called it Fanny’s Mountain, after our Klus- 
kus Indian, to whom it was a landmark showing where the river Nechaco cuts 
through the range in a deep canyon impassable for canoes. 
Sept. 21st—The country had been improving on our route the last two days, and 
the first part of this day’s journey was the pleasantest we had since leaving the Sal- 
mon River. We followed up the north side of the Euchu Valley, two miles, thence 
northward by a small stream flowing into it through a lateral valley. The woods on 
the slopes of the hills on each side opened out at intervals into grassy glades. This 
ontinued till we got on the north side of the hill, when we had our usual difficulties 
with fallen timber, but at last we reached the long-looked-for Nechaco, which we 
truck at the foot of Tchutazely Lake, an expansion of the river one to three miles in 
readth. The river, at this place, is fully 300 feet wide and too deep to ford, so we 
‘amped, distance from Salmon River 74 miles; altitude, 2,680 feet. The Nechaco, 
rom this point eastwards, expands at intervals, forming a series of long narrow lakes, 
ind it receives all the streams we had crossed before it cuts through the range above 
x 
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mentioned. Like all the country we had crossed, the south side of the valley, being 
the shady side of the hill, is bleak and cold, with much fallen timber undecayed : but 
on the bottom flats that occur at intervals between the river and the slopes there is” 
large timber with grass and pea vine. On the north side of the river, where we crossed. 
it, the banks rise from the water's edge very steeply to a height of 200 feet, but by 
the process of denudation these are serrated and rounded into a series of hummocky 
hills; and being more exposed to the sun’s rays, vegetation is more active and the 
fallen timber more decayed, so that groves of aspen have sprung up, with luxuriant 
grass, vetches and pea vine. From these heights, we got another bearing to Fanny’s 
Mountain. It took halfof next day to get our stores and baggage rafted across, and 
the mules packed. We were now puzzled about what direction to take, for across our 
course lay a high range of trap and basalt, being the same we had seen at starting 
from Salmon River. While in this dilemma we were surprised to hear the bark of a 
dog, and, immediately after, a canoe shot round a point of land; this contained an 
Indian family, man, wife and three children, with all their goods and chattels packed 
in that long narrow dug-out. We could understand but little of each others’ speech, | 
but they proved to be remarkably intelligent, especially. the woman, who in a very 
few minutes understood the map and our rough sketches and traced the way to Fraser 
Lake, where their village is; we gave them some food and small presents for the 
children, and the man agreed to go with us two days and show us the Indian trail. 
We started on a north-west course on the slopes of the hills along the margin of the 
lake which were covered with very long grass, vetches and pea vine, and groves of 
aspens. The vetches and pea vine were in great quantity, reaching to a height of 4 
feet among the long grass, climbing up the trees to 8 or 9 feet and hanging in festoons 
from bush to bush; we had difficulty in forcing our horses through the tangled mass, 
From a high point we took a bearing up the Nechaco Valley, north 53° west. The 
river appeared to flow out of a very large lake 30 to 40 miles distant, among the foothills: 
of the Cascades, and beyond this in the same line rose a snowy peak regularly shaped 
like an Egyptian pyramid, estimated to be over 8,000 feet high and 50 to 60 miles aa 
tant. In about three miles, our course changed to north, and we passed through a gap 
in the range at an altitude of 3,500 feet above sea level. Our course was then nearly 
north-east, and rapidly descending we soon reached the little Lake Enz, altitude 
3,050 feet, distance 78 miles from Salmon River. ; 
Sept. 23rd.—We started early, and in three miles reached the house of an Indian 
chief, at the head of Lake Tchestata. The range of hills north of us, though high 
and studded with masses of granite, did not look inaccessible ; the country appeared 
passably open, and by Trutch’s map the distance to Lake Frangois should not exceed 
20 miles; but our Indian declared it was impossible for horses to go there, as there 
was so much rock and fallen timber and no feed, and even if we did succeed in 
reaching the lake we could not possibly get along its shores to the outlet. We there- 
fore, reluctantly, followed the trail along the north shore of Lake Tchesatta all day 
till we came to an Indian fishing station; this lake is one to two and a half miles wide; 
altitude 2,800 feet. Here the trail ended, and our Nechaco Indian turned back, first 
telling us that it was but a little way to an Indian village, whence we could find a 
trail leading to the foot of Lake Francois. But we toiled hard, cutting our way 
through thick brush and fallen timber on the steep hill side, and it was not until 4 
p.m. we came to the Indian village on a spit of land shooting into the lake and nearly 
cutting it in two. We then started on the trail, which, however, did not lead north- 
ward, but followed the margin of the lake on high bluffs; it was nearly dark when 
we reached the foot of the lake; distance, 105 miles; altitude of the lake by aneroid, 
2,800 feet. - 
Sept. 25th—The Indian from the last village offered to accompany us one 
day’s journey. Our course all day was nearly north-east, on a passable Indian trail; 
the first part of the day through a hilly country covered with small timber. From one 
of these hills we got another bearing to Fanny’s Mountain south 30° west, which we 
were now leaving behind. We travelled by a chain of marsh meadows and ponds or 
beaver dams, passing several Indian camping grounds, and had a good deal of bridging 
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and brushing to get the animals across soft ground. ‘Towards evening, we crossed 
some heights of trap rock, from which we had a view of Lake Kthluthsly lying before 
us, about 3 miles long and 1} miles across its widest part. We travelled on the north 
shore of this, and camped on a flat near the lower end of it; distance from Salmon 
River, 118 miles; estimated altitude of lake, 2,900 feet. 

Sept. 26th.— From the course we had travelled the last three days I felt certain 
that we must be fully as far east as the foot of Lake Francois; so we left the trail 
and made a desperate attempt to cut our way direct north; but after two hours’ 
labour we had not made half a mile, and had to give it up and return to the trail, 
which was hard to find among piles of fallen timber and loose rock. We were now 
crossing a range of bold granite hills, apparently a continuation of the same range 
we had seen on our right for more than a week past. About 3 p.m. we crossed the 
summit by a depression in the range; estimated altitude, 3,600 feet above sea level, 
and had a very extended view over a rolling country to the south-east, in which we 
caught a glimpse of the Nechaco River and several lakes. Wendin g our way slowly 
down the north-eastern slope, over very rough ground strewed with fallen timber, we 
reached a small lake, altitude 2,900 fect, near which we camped. 

Next day we started early, toiling slowly through a hilly and_ thickly 
timbered country. In two miles we passed a small lake, out of which issued a 
stream flowing northward, which told us we were not far from Lake Francois or 
Lake Fraser; and shortly after, passing through a defile, we came to a point on a 
hill-side, commanding a magnificent view to the north-west, overlooking the valley of 
Lake Fraser and the Stilacoh River, the head of the lake appearing six or seven miles 
from us. From this I sent a messenger on to Fort Fraser for a canoe and crew to 
meet us at the head of Lake Fraser, for which we now took a direct course, and in 
two miles we struck the telegraph trail, 135 miles from our starting point on the 
Salmon River. We were glad to find ourselves once more on a good trail, and started 
westward at a brisk trot, halting at each angle to take bearings. The animals 
regaled themselves on the rich pea vine on the roadside or grass in the open glades. 
In three hours we reached the crossing of the Stilacoh River at the head of Lake 
Fraser, and camped by an Indian village. Altitude of lake by barometer, 2,225 feet. 

From observations made on this journey we glean the following :— 

That the central plateau at the eastern base of the Cascade Mountains from the 
Salmon River to Lake Francois is undulating; the crests of the hills or ranges 
between the streams rising to about 4,000 feet above sea level; and that the streams 
rom the foot of the Cascade Mountains take a general course, varying from east to 
horth-east, all converging on the Nechaco River, which then cuts through a range of 
hills running generally parallel to the Cascade chain. This range is very irregular 
and broken, but the line can be traced from the Doglip Hills, on the River Quesnelle, 
crossing the Fraser below the mouth of that river, thence on a generally north-west 
sourse, crossing the Blackwater below Lake Kluskus; thence to Lake Francois and 
ap its south margin to the Cascade Mountains. The range forms adam which checks 
the fall of the streams from the Cascades, and they expand into the numerous lakes 
we have passed over in our journey. The timber throughout is spruce, black fir, and 
edar, generally small and of little value. There is only a little agricultural land in 
the bottom flats of the valleys, with good grazing land—grass, vetches, and pea vine 
mn the slopes facing the south. We saw no stratified rock except the shaly lime- 
stone on the margin of Lake Tetatchuck. 

Sept. 27th.—Mr. Hunter and myself started in the canoes up the River Stilacoh. 
Half a mile up from the telegraph line a stream 40 feet wide comes in from the north 
—this is the Nettacoh; on the opposite side of the Stelacoh there is an Indian village. 
Above this, the Stilacoh is a rapid stream 60 or 100 feet wide, where we found the 
Indians spearing salmon—600 miles from the sea—but the fish were of a pink colour, 
und inferior in flavour to those nearer the coast. It took us three hours’ hard pulling to 
make the three and a half miles to the falls, where we camped for the night. Next 
morning we made a short portage with our baggage, and hauled the canoes up the rapid, 
which there is a perpendicular fall of four or five feet, We had rapids nearly all the 
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way to the foot of Lake Frangois, seven miles from the Telegraph trail. Altitude 
2375 ft. We employed the rest of the day catching fine speckled trout on the rapids 
while the Indians trolled the lake for whitefish. 

Sept. 30th.--Leaving Mr. Hunter to make a survey of Lake Frangois, I went 
back and reached the Indian village at noon. Our course then lay down Lake 
Fraser, of which I made a rough survey from the canoe, landing at several points tc 
get better bemings; we reached Fort Fraser before it was dark. Lake Fraser, neai 
its lower end, is bounded by high hills of trap and basalt on each side, the slopes 01 
which at some points come to the water's edge; at others there are intervals of flat 
land beween the lake and the kills. The Hudson’s Bay Company’s Fort is at the 
south-east angle of the lake, and two miles from this, at the outlet of the lake, there 
is an Indian village. 

Oct. 1st. We started, and in a quarter of an hour were in the river Nechaco, not 
over a quarter of a mile from Lake Fraser. The Nechaco is here a deep and rapid 
stream 300 to 400 feet wide. In half an hour we came to bad rapids, where we had 
to make a short portage; after this we went swiftly down the stream, passing over a 
great many rapids, but none of them very dangerous. 1 took bearings, and estimatec 
distances by time. General course a little south of east. The valley is generally 
narrow, with high banks, sometimes of rock; at intervals it widens out a little and 
there are low flats between the river and the high banks. Next day, we were mostly 
in still water and the valley widened out more. At noon we reached the Stewart 
Lake trail where we found our two pack trains camped. 

There is not much to be seen from a canoe on a river with high banks, but so far 
as I observed, there was very little land fit for cultivation ; and certainly the banks o: 
the river are not very favourable for a line of railway; but they get lower near the 
Stewart’s Lake trail, and there is a flat country extending away to the south-east 
On our way down the river we saw numerous and large flocks of geese and ducks: 
they were, however, very wary and difficult to get near. 

Oct. 3rd.--Directing the packers to find their way down with the trains, by an 
Indian trail to the mouth cf the Chilacoh River, [started down the Nechaco; we 
were on still water and the valley soon opened out from halfa mile to a mile in 
breadth, with low flats through which the river meanders. As we noared the Stewart 
River, the valley again contracted and there were high hills on each side of us; the 
river striking the base of these had caused heavy land slides where the material is 
clay or loam. In some places there are rocky canyons. We camped at the con. 
fluence of the Nechaco and Stewart Rivers. These two rivers appeared to be of 
about equal volume. 

Oct. 4th—We started down the Stewart River; the stream flowing slowly and 
varying from 250 to 1,000 feet in breadth. In about 10 or 12 miles we appeared to 
be passing through a range of high hills; the highest points estimated fully 1,000 
feet above the level of the river. The valley is here contracted, and soon we entered 
a rocky canyon, through which the rapids were very strong for a mile and a half 
and the slopes of the hills very rough. At about 14 miles there is a dangerous 
rapid, where we had to make a short portage. From this the rapids and swift current 
continue----with the exception of about three miles of comparatively still water----t¢ 
the mouth of the Chilacoh River; near which are the worst rapids on the river, 
where a belt of basalt crosses it, and we had to make a portage of half a mile. The 
bottom flat of the valley is from half a mile to a mile wide, and varies from 20 to 50 
feet to above the level of the river; and is covered with small timber----spruce, scrub 
pine, and aspen. There are some low flats very little above flood level. The Chila- 
coh, or Mud River as it is popularly called, enters the Stewart River from the south 
about 20 miles above the confluence of the latter with the Fraser near Fort George. 
The banks of this portion of Stewart River are generally high, varying from 20 to 
80 feet to the bottom flat of the valley, the slopes from each side of which rise in a 
succession of benches 100 to 300 feet above the level of the river; and there are some 
very large land slips where the stream strikes the foot of these benches. On the right 
there is a high range of hills stretching away to the south, parallel with the Fraser; 
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and on the north an elevated plain extends to the Giscome Portage, or divide between 
the Fraser and Parsnip Rivers; this is densely covered with timber. The River 
Stewart widens out at its confluence with the Fraser, and the channel is divided by 
several small islets so that we were not a little puzzled to know when we had entered 
the Fraser. Fort George is on the west bank of the Fraser, about a mile below the 
mouth of the Stewart River, on an extensive flat of apparently good land. There is, 
us usual, an Indian village near the fort. We arrived there on the 5th October. 

I had made an appointment four months before to meet the Divisions M and N 
thereabout the Ist of October, estimating that they would have finished their work on 
the Upper Fraser by that time. Division M arrived one day before me and N one 
lay after me. I remained three days at Fort George, during which I got Division 
M started on the survey from that point up the south bank of the Stewart River to 
he mouth of the River Chilacoh ; and Division N commenced to cut a trail across 
he high hills to the same point. 

I left Fort George on the 8th of October, overtook and camped with Division N ; 
ind next day we completed the trail and arrived at the mouth ot the Chilacoh, where 
ve met the pack trains, which had just arrived from the Nechacoh. The same day I 
nade a reconnoissance of the country lying in the angle between the Rivers Stewart 
nd Nechaco, and next day [ started Division N on the survey up the valley of the 
atter. 

October 12th.——I went on with my party and the supply train up the valley of 
he Chilacoh, cutting a trail and making a track survey as we proceeded. There is 
| great deal of scrub fir and other larger timber in the valley, much of it burnt and 
allow ; so it took us seven days to reach the bend, a few miles east of the telegraph 
rail, where we left the valley, a distance of about 40 miles. Two miles beyond this 
ve reached the camp of Division X, where we also camped. 

The lower half of the Chilacoh Valley is from a quarter to half a mile wide, 
nm the bottom flat, which is a deep loam covered with groves of spruce, pine and 
Spen, with open glades of very rich grass, red top and blue joint over four feet high, 
vith vetches and pea vine on the slopes of the hills having a southern aspect. The 
alley is bounded by high benches and a rolling plateau on the west, and on the 
ast by the high range of hills lying between it and the Fraser. About 
wenty miles up, a range of hills crosses the valley where the latter is contracted to 
canyon for a quarter of a mile, but there will be no difficulty in getting a line of 
ailway through this. One of the highest hills in this range is double headed and 
ies Close to the valley. It is the same that we had seen from the Telegraph line 
wo months before and served as a landmark. 

Above the canyon, the valley expands at places to fully two miles in breadth, 
nd some wide lateral valleys come in from the north-west. ‘The lower part of this, 
y the river, from a quarter to half a mile wide, is covered with long grass; then 
here is a step up from 50 to 100 feet, and the upper flats to the slopes of the bounding 
ills, are covered with spruce, small pines and aspens. In some places the ground is 
wampy and would require draining for cultivation. The valley ranges from 2,000 
9 2,300 feet above the level of the sea; soil, a light loam, very deep and free from 
tones. The river is a sluggish stream, 100 feet wide, with deep water, muddy 
ottom and few fords; it is as crooked as a cork-screw, meandering trom side to side 
fthe valley. We found some pieces of lignite on the banks that had been brought 
own by the current, and there are probably beds of coal further up the valley. 

_ The weather up to this time (15th October) had been as mild and genial as 
ae Indian summer in Ontario, but now the nights were getting cold, with white 
‘osts in the mornings, indicating the speedy approach of winter. I, therefore, gave 
istructions to the Division Engineers to close the season’s operations on the 24th 
’etober, and atter that to make all haste possible to reach the crossing of the Fraser 
tthe mouth of Quesnelle by the end of the month--whence they would have a waggon 
dad on which they could purchase hay and grain if necessary for the animals----and 
) on to winter quarters near Kamloops, 200 miles farther south. I went on 
head with my own and with the supply train, and we reached the mouth of 


Quesnelle on the 23rd of October. Here I found Division M encamped. They ha 
completed the survey,up the Stewart River Valley to the mouth of the Chilacoh, and 
come down the Fraser----bringing all their stores and luggage in the boats which they 
had constructed at Téte Jaune Cache, and used on the Fraser River all the season. 

I arranged that Mr. Jarvis, with a small party, should make a winter journey: 
across the Rocky Mountains, by the Smoky River Pass, thence to Edmonton and 
Fort Garry; the rest of the Division going by stage and steamboat to Victoria 
where they arrived on the 3lst of October. _ Divisions N and X travelled with their 
pack-trains to Clinton, thence by stage to Yale, where they met Division Y, which 
had been surveying the lower canyons of the Fraser, and they all arrived together in 
Victoria on the 18th of November. — 

I was detained on the mainland settling accounts, and by various business, and 
did not leave Kamloops till the last of the pack trains had arrived, and the horses and 
mules placed on their winter pasturage. 

I then went homewards by the Nicola valley, in which I was overtaken by a 
heavy snow storm, on the 23rd November; and on reaching Lytton, by the waggon 
road, on the evening of the 24th, I found the snow there over two feet deep. 
It took us five days to travel thence to Yale, a distance of 57 miles, walking, sleigh- 
ing, canoeing, and on horseback, at different stages of the journey, the snow being, on 
the average, fully three feet deep, with heavy drifts at intervals. 

The deep road cuttings on the lower canyons of the Fraser were filled up with 
snow, and together with the steep rocky ribs of the mountains, were covered witl 
glare ice, in which we had to cut footsteps, and thus laboriously thread our way. A- 
slip or a false step would have been certain destruction, insuring a headlong fall over 
the almost perpendicular cliffs into the boiling torrent beneath. 4 

I arrived at New Westminster on the 1st of December, where I met Mr. John 
Trutch, whose Division (V) completed the survey to the head of Burrard Inlet on 
the 2nd of December. Next day we all arrived at Victoria in company. i 


oa 


Instrumental Survey from Fort Hope to Burrard Inlet. 


This line was intended to be common to Routes Nos. 1 and 2, which diverge at 
But a careful examination of the right, or north bank of the Fraser, showed tha F 
from Yale downwirds, to nearly forty miles below Hope, the banks of the river are 
rock excavation, some tunnelling and heavy bridging. i 
The line was, therefore, surveyed from Fort Hope down the left or south bank 
S 
then carried down the north bank to Maple Ridge, 65th mile; thencein almosta direc J 
line to Port Moody, at the head of Burrard Inlet, crossing the River Pitt at the 70t 
on account of the lateness of the season and bad weather. . 
The left bank of the Fraser at Fort Hope is about 130 feet above sea level, but 
the sea, soas to conform with the gradient of the line coming down the Coquihalla 
Valley. From this, the line ison broken and rocky side hills and gravel benches, 
the Quickholum River, an impetuous mountain stream 150 feet wide, witha fall of 25 
feet to the mile. a 
miles the river washes the foot of a precipitous mountain slope, along which the lin 
runs over slides of loose rock and high, narrow benches, crossing the River Oquisahlus, 
the works would be for three miles heavy ; the balance being light or medium. 
The line then traverses a flat six miles in length, crossing the River Shalo, 10 


Kamloops, and re-join each other in the valley of the lower Iraser at Fort Hope. 
very unfavourable for a line of railway, and there would be a very large quantity o 
of the Fraser, 47 miles, where it crossed the River, near St. Mary’s Mission; it wa 
mile, and reaching Port Moody at 75 miles from Hope, where the survey was stopped | 
the survey was commenced at a point on the slope of the mountain 271 feet abov 
with a falling gradient of 1:50 per hundred for a little over a mile to the valley of 

Thence to the end of the fourth mile, the line runs on a flat, but in the next three 
100 feet wide, between the sixth and seventh mile. On this section of seven miles 
fect wide, near the tenth mile, The work on this section would be light. 


From the 13th to the 17th mile, the bank of the river presents a very irregular 
line, and the rugged and broken slopes of the Tenas mountain come down almost 
perpendicularly at the water’s edge. The line had, therefore, to be carried through 
a pass at the back of the mountain, with gradients of 1 per 100, rising on one side 
and falling on the other. On this section, there would be very heavy rock cutting 
and a tunnel 900 feet long. 

| From the 17th to the 24th mile the line runs over undulating ground, crossing 
at intervals the rocky spurs of the mountain, and passing behind the Indian village 
of Cheam between the 22nd and 23rd mile. The works on this length would be 
medium. 

| From this to the river Sumas near the 39th mile, the line crosses a low flat, 
| subject in part to overflow from the Fraser. It crosses the Chiliwback river, 326 feet 
| wide, near the 33rd mile, and between that and the 36th mile it passes behind the 
‘Chiliwhack mountain, a detached mass of rock, one face of which is washed by the 
Fraser. The River Sumas is 300 feet wide. This section may be divided thus :— 
| For 5 miles on which the line is above flood level the works will be light ; on 5 miles 
where it is a little below flood level, they will be medium, and on the balance, which 
is subject to overflow three to ten feet, the works will be heavy. 

___ From the 39th mile the line surveyed runs for about two miles on a narrow strip 
of land between the base of the Sumas mountain and the river Fraser, on which it is 
‘not practicable to construct a railway; the line would, therefore, have to be thrown 
farther into the slope of the mountain, involving heavy rock cutting and a tunnel 
about 1000 feet in length, rip-rap and other protection works being required at 
‘Several points. 

_ _ The next two miles is on a low flat subject to overflow two to six feet in depth ; 
|and intersected with several streams. At the 43rd mile the Fraser again strikes the 
foot of the mountain and the line is on the rocky slopes for a mile and a half, in 
which there would be very heavy rock excavations and a tunnel 1,500 feet in length, 
| _ The balance to the crossing of the Fraser, between the 47th and 48th mile, is on 
low ground subject to an overflow of one to three fect. 

a The crossing is at a narrow part of the river Fraser where the banks are low ; 
the breadth of waterway is 1,400 feet, depth at high water 57 feet, bottom gravel and 
sand. To get proper curvature on the north side of the river 1,600 feet of bridging 
would probably be required. | 

From the crossing of the Fraser, the line was carried for six miles on high 
benches, some distance from the river, to avoid the low ground subject to overflow ; 
these benches are so broken with deep gulches that the works would be very heavy, 
a line has therefore been projected, as shown on the plan, following the low ground 
by the side of the Fraser to the crossing of the river Stave, a distance of seven miles. 
This flat is subject to but a slight overflow, and rip-rap or other protection works 
would be required, but the works would not be heavy. 

__, The river Stave is 900 feet wide, and its extreme depth, where the line crosses 
it, is 31 feet, with a hard bottom of clay and coarse gravel. It drains a large lake, 
‘Some twelve miles distant, and does not flood heavily or bring down much drift- 
wood. 

| From the river Stave the line follows the north bank of the Fraser very closely 
for eleven miles, in which the gradients are undulating; on eight miles the work 
would be light, and on two miles it would be medium. 

_ The line leaves the Fraser at the 65th mile, and in two miles reaches the Pitt 
Meadows, which are about four to five miles wide and subject to an overflow of two 
ee feet in depth. They are intersected by a number of sloughs, and the River 
Pitt crosses near the 70th mile. This river, at the narrowest place where the line 
crosses it, is 1,240 fect wide; extreme depth, 60 feet; bottom, clay andsand. It drains 
a large lake of the same name and its current is two knots an hour. The rise of the 
tide is five feet. 

__ From the edge of the Pitt meadows, at the 71st mile, the ground continues low 
and wet fora mile and a half—coyered with cedar, spruce, fir and alder, and is crossed 
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by the River Coquitlum, which is here divided into seven branches or sloughs; these_ 
could probably be all brought under one bridge. a 

Thence to the end of the survey, within a mile of Port Moody, the line runs over 
a high gravel ridge, and the work would be medium. 2 

No survey has been made on the shore of Burrard Inlet: to English Bay, but the 
work would probably be medium, and the total distance from Fort Hope about 93_ 
miles. The works on this Division of the line will average heavy, owing to- 
the great quantity of bridging, together with the rock cuttings and tunnels. = 


Trial Location Survey from Yale 14 Miles up the Valley of the Fraser. % 


The average fall of the river on these 14 miles is seven feet per mile; but for the 
railway line, with curves of 5°, or 1,143 feet radius, gradients of 1 per 100, or 53 feet 
per mile, rising and falling alternately, had to be used for half the distance to keep 
the heavy rock excavations within practicable limits. 

From Yale the works for the first two miles would be extremely heavy, .requir- 
ing two tunnels; one, 3,860 feet, and the other, 800 feet long. For the next five” 
miles the cuttings would not be so heavy, but they would be nearly all in rock. £ 

From the seventh mile to the Alexandra Suspension Bridge, a distance of five 
miles, the mountain slopes recede a little, leaving gravel benches between them and 
the river; on these there would not be much rock, but rather heavy gravel cuttings. 
In this section the line crosses the Spuzzim River, which would require a bridge 
of three spans of 100 feet each. 

From the Suspension Bridge, the survey was continued two miles farther up on 
the right bank of the river, in which distance the rock cutting would be heavy, and 
a tunnel 1,625 feet in length would be required. : 

This survey embraces what is called the Little Canyon of the Fraser, and from 
it we have obtained quantities by which the approximate average cost per mile of the 
heaviest sections of the line may be ascertained. . 
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Trial Location Survey of that part of Route No. 4 from Lake Williams across the fiw or 
Fraser to the Chilcotin Plateau. 


his survey commences near the foot of Lake Williams, at a point on the line 
surveyed in 1872 and immediately crosses the José River; it then follows the 
benches on the south side of the same, instead of the bottom flat of the valley as the 
former line did. 

These benches are very irregular in height, and, at intervals, are broken away 
altogether by heavy land slips, leaving loose clay and gravel slopes ; in some cases @ 
portion of the bench is left standing with a perpendicular face. ; 

In order to get above these on to safe ground, we had to commence at once with 
a rising gradient of 60 feet per mile for three miles ; this gradient, however, can be 
reduced by bringing the line down the south side of Lake Williams, and commencing 
to rise further back. 3 | 

In the next three miles, there is a descent of 90 feet, with varying gradients 
and the line crosses the point of a rocky spur in which there would be some heavy 
cutting and possibly a short tunnel. 4 

The line then commences to turn southward as it enters the valley of the Fraser, 
and it gradually approaches the river, which it reaches at the end of three miles, 1m 
which the descent is 290 feet. The works from Lake Williams to this point. nine 
miles, would be rather heavy, and the steep gradient of the last three miles can only | 
be reduced by increasing considerably the quantity of excavation. a 

he line crosses the Fraser where it is 1,100 feet wide between two rocky cliff 
rising to a height of 390 feet above the river; this would have to be bridged with one 
span. al 
; This enables us to avoid a great deal of heavy rock cutting and tunuelling om 
the west side of the Fraser, encountered on the line of 1872, the tunnelling: being 
reduced from 3,500 to 800 fect in length. 4 
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The line then bears in a southerly direction down the valley of the Fraser 
welve miles, but gradually leaving the river and rising on the slope of the valley 

with a gradient of 75 feet per mile, to the lateral valley of Sheep creek, up which 

| it turns westward, rising at the same rate for seven miles to the Chilicotin plateau, 

about 3,200 feet above sea level. 

___ On the first 13 miles from the crossing of the Fraser the works would be heavy, 

‘chiefly rock cuttings, with 800 feet of tunnelling as above stated. On the restof the 

‘distance the works would be light. 

___ The survey was carried two miles beyond the last point, and can be connected 


with that of 1872, by easy gradients and light works; it shortens the Route No, 4, 
six miles. 
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| Re-survey of part of Route No. 4 between Canim Lake and the Valley of the Clearwater, 


_ This survey was commenced at the foot of Canim Lake, and continued ona high 
Jevel, so as to get on the top of the bluff, near the foot of Lake Mahoud and avoid 
‘the tunnelling, estimated one mile in length, on the line of 1872 ; but this led over 
‘so many deep gulches on the mountain side that it had to be abandoned. It was, 
however, ascertained that a line could be had from the plateau at the head of Lake 
Mahoud with easy gradients and moderate work to the foot of the bluff near the lower 
end of the lake. 

__ A survey was accordingly made around the foot of the bluff, a mile and three 
quarters in length, and a few feet above the level of the lake; and, by using in two 
places curves of 955 feet radius, it was found that the tunnelling can be reduced to 
four short lengths aggregating 2500 feet. 

___ The survey was then continued from the foot of the lake down the valley of its 
outlet to the junction of the latter with the Clearwater, 3$ miles, by which it is shown 
that the heavy rock cuttings can be considerably reduced; the tunnel, however, 1800 
fect in length, remains the same, but the deep ravine on the former line can be 
altogether avoided. 


The survey was not carried any farther, as.enough was done to show that 
by careful location surveys, the very heavy works on this part of the line by the 
tormer survey can be greatly reduced. 


b. Route No. 6 Yellowhead pass to Bute Inlet. 


_ This line branches off from Route No. 1, on the southern slope of the valley of the 
Jpper Fraser, 40 miles west of the summit of Yellowhead Pass, and continues in the 
alley of the Fraser, gradually descending the slope till it reaches the bank of the 
iver a little below Téte Jaune Cache. 

| Thence, the valley takes a course nearly north-west, in almost a straight line of 
40 miles to the Grand Rapids; in which it varies in breadth from one to two 
r three miles, and is densely covered with spruce, balsam, cottonwood and cedar of 
wrge size. The bottom of the valley is composed of an alluvial deposit of sand, 
ravel and silt, with blue clay in some places, through which the river has cut its 
“ay in an exceedingly tortuous line, striking the foot of the slopes on either side 
iternately. 

|. The mountains on each side of the valley are very high, many of them capped 
‘ith permanent snow ; but after passing the River Shushwap, 83 miles from Yellow- 
leadpass, they decrease in height and recede further from the river. 

From the head of the Grand Rapids, the line takes a general course nearly west, 
assing the north end of the Cariboo range of mountains, and in 60 miles it again 
tikes the Fraser River and crosses it near Fort George; thus cutting off the great 
md of the river and saving 40 to 50 miles in distance. 

| From Fort George the line follows up the right or south bank of the River 
tewart 154 miles to the mouth of the River Chilacoh; thence up the valley of the 
itter 49 miles to the bend of the valley, whence the line continues in a south- 
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westerly course 20 miles across the telegraph trail to the Black Water Valley ; which 
it follows up 15 miles to the mouth of the River Nazco; thence up the valley of the 
latter south-westward and across the divide into the Chilicotin Valley, which it follows 
down 20 miles nearly south. It then leaves that valley, taking a south-west course, 
by Puntzee Lake and the Chilancoh Valley, to the foot of Lake Tatla, 436 miles from 
the summit of Yellowhead Pass. Here it joins Route No. 4, and the rest of the dis~ 
{ance through the Homathco Pass to Bute Inlet is common to both routes. 

In describing the engineering character of this line, the mileage is commenced 
at the summit of the Yellowhead Pass, so that it embraces 40 miles of the Route 
No. 1, described in the Progress Report of 1874, which, this survey being only pre- 
liminary, it is not necessary to report on here, as it will be referred to in a subsequen 
report when the surveys are completed. . 

From the 40th to the 48th mile, the line runs on precipitous rocky slopes with 
a falling gradient of 1 per 100 for 5? miles, and 1:50 per 100 for a mile and three 
quarters, but these gradients could be much improved by commencing the descent of 
the valley farther back towards Moose Lake. The works, however, would still be 
heavy, as the cuttings, though of no great depth, are mostly in rock ; but the length 
of tunnelling can be much reduced, if not avoided altogether. | 

After this, the line follows generally the sinuosities of the river a few feet above 
flood level of the river, which falls at the rate of three feet per mile to the Atnah or 
Shushwap River, near the 83rd mile. On this section the works would be moderate, 
with the exception of two rocky spurs, requiring tunnels of 600 feet and 300 feet 
respectively. The principal bridging would be one span of 50 fect at 481 miles, one 
of 40 fect at 53 miles, and two spans of 100 feet, each crossing the Shushwap River. 

The last point is 2,295 feet above sea level, and the next section extends to 
Rapide Plat at 126 miles, the line following the bank of the river as before. Rapide 
Plat is 2,113 feet above sea level; the fall of the river in a distance of 43 miles 
being 182 feet, or a little over four feet per mile. 

The earthworks on this section would be moderate, except on two clay slides, the 
united lengths of which are 1,300 feet, which would require some protection works 
at their foot. There are only two important streams to be bridged--Castle River, 
at the 86th mile, 100 feet wide, and at the 121st mile, a river 100 feet wide. 

From Rapide Plat, 126th mile to the junction of the surveys of Divisions 
M and N, at 158 miles, the fall of the river is 85 feet, or under three 
feet per mile by the line which cuts off some of the bends. The gradients on this 
section are undulating ; the heaviest is one per 100, where the line leaves the bank 
of the river and rises to the higher benches, to avoid land slides and consequent 
heavy works. 

The works on this section of 32 miles will be generally moderate, the heaviest 
being a cutting through gravel 1,100 feet long, and 35 to 40 feet deep, and 
crossing a gravel slide 300 feet long. The material from the first would 
be required for ballast, and the slope of the latter might be cut into, 
and the material used for the same purpose, or cast into the river 
There is a clay slide, 900 feet long, with springs of water in it, which 
would require drainage and heavy protection works. Ono bridge of 50 feet span 
would be required over River No. 2. 

From 158 miles to the head of Grand Rapids, the valley is wide, and the flats 
adjoining the river are low, so that the line does not follow it so closely, but cuts of 
many of the bends. The fall of the river in this distance, 27 miles, is 50 feet, or less 
than two feet per mile, and the gradients are easy, with the exception 
of one of 1:25 per 100 for a mile and a quarter, which, however, may be reduced 
The earthworks on this section would, generally, be moderate, the bridging of one rivet 
120 feet wide, and two of 50 feet each. 

From the 180th to the 185th mile the valley narrows in towards the canyon at 
Grand Rapids, and there are no benches, the clay slopes, well wooded, coming to the 
water’s edge. On this portion the earthworks would be rather heavy. 

The River Fraser near the Grand Rapids, at the 185th mile, is 2,009 feet above 
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sea level, and near Téte Jaune Cache, 48th mile, it is 2,380 feet; so that in this 
listance of 137 miles by the line surveyed, the fall is 371 feet; but, by the river, the 
listance is nearly 200 miles, so that the average fall is under two fect per mile. In 
this distance there is one rapid about a mile long, in which the river flows at the rate 
of about six miles per hour, and a short riffle only visible at low water. By a 
moderate outlay the river could be made navigable for steamers of light draught the 
whole of the distance from Téte Jaune Cache. It is 200 to 300 feet wide near Tete 
Jaune Cache, and increases from 500 to 700 feet before reaching Grand Rapids; at 
high flood it overflows its banks in some places. 

_ At the head of Grand Rapids, 185th mile. the line leaves the Fraser Valley and 
takes a general course nearly west, turning the north end of the Cariboo range of 
mountains: it re-enters the Fraser Valley and crosses the river below its confluence 
with the Stewart, near Fort George, 245 miles from Yellowhead Pass. 

The height of the Fraser at the head of Grand Rapids is 2,009 feet above sea 
level, and at Fort George it is 1,879 feet; but between these two points the undula- 
tions of the land are considerable, as the valleys of Bear and Willow Rivers have to 
be crossed, and the altitude of the highest divide, which is between Willow River and 
the Fraser, is 2,445 feet above sea level. 

The steepest gradients on this section are 1 per 100, rising and falling, making 
together an aggregate length of about 19 miles. The longest of these is about eight 
miles. 

The excavations, for the greater part in clay and gravel, would be of no great 
depth, and may be classed as light and medium work. The rock cuttings, although 
not deep, are on a rough hillside, and should be classed as heavy works ; the following 
would be about the proportions: Light works 16 miles, medium 24 miles, and heavy 
works 20 miles. 

| he bridging would be: Bear River 3 spans, viz., two of 100 feet each 55 feet 
high, and one of 250 feet over a rocky gorge 170 féet deep. Willow River, one span 
of 100 feet ; Yul River one span of 40 feet. 

The next is the Stewart River section, commencing at the Fraser and following 
up the right or south bank of the River Stewart, on a series of benches 80 to 100 feet 
above the level of the river to the mouth of the River Chilacoh 15} miles. The 
Stewart falls in that distance 101 feet, or a little over six feet per mile, the height at 
the mouth of the Chilacoh being 1,980 feet above sea level. The formation level of 
the line is 2,025 fect above sea level. There is only one gradient of 1 per 100 for 
three quarters of a mile; the rest are very easy. 

: The soil is gravel, sandy loam, and clay, covered with small black fir and groves 
of aspen, with a few balsam trees. 

The heaviest work would be an embankment half a mile long and 15. to 25 feet 
high. Ot the balance, 12 miles would be light work, 1} miles heavy side hill cuttings, 
‘and 14 miles medium. 

! The Chilacoh section commences at the junction of the Stewart and Chilacoh 
valleys, 2604 miles from Yellowhead Pass. 

The line follows up the latter valley 38 miles, in which the rise is 350 feet, and 
there is only one gradient of 1 per 100 for a mile and a half, in rising to the canyon 
between the 280th and the 281st mile. The rest of the gradients are very casy. 
The earthworks throughout this section would be light—nearly all in alluvial 
deposits; but the river, 60 feet wide, meanders from side to side of the valley, causing 
heavy land slips where it strikes the slopes. To avoid these, it will have to be 
bridged several times, and atsome places diverted, so that the work may be classed 
30 miles medium, and 8 miles rather heavy. 

The point on the plateau where the line leaves the Chilacoh valley, at 298 miles, 
is 2,375 feet above sea level, and from this, over the divide and down to the bottom 
flat of the Blackwater the distance is 20 miles, on which the gradients are undulating, 
the highest being 40 feet per mile. The line crosses the telegraph trail near the 310th 
“mile from Yellowhead Pass, at an elevation of 2,660 feet above sea leyel. The 
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highest point of the divide is 2,686 feet, at 313 miles. On this section there would 
be three miles of rather heavy earthworks and the balance would be medium. : 

It is probable that by a deviation of the line further to the west it could be 
shortened three or four miles without materially increasing the gradients. a 

The height of the last point, in the valley of the Blackwater, is 2,535 feet above 
sea level, thence the line follows up that valley to the mouth of the Nazco River, 
near the 332nd mile, which is 2,755 above sea level, thus rising 220 feet in the 14 miles, 
with variable but casy gradients. | 

Of this length 65 miles would be in rock cutting, and consequently the work 
would be heavy; on the balance of the distance, the work would be medium; the 
bridging of the Blackwater would be about 150 feet in length. | 

From this, the survey was carried up the Blackwater valley 70 miles, the general 
course being a little to the south of west; thence it made a sharp angle to a south- 
easterly course across a high divide to the Cluscoh Valley. | 

But it is proposed to carry the line up the Nazcoh Valley so as to cut off this 
angle, by which a great saving in distance will be effected. This is now ascertained 
to be practicable, the summit of the divide being 3,700 feet above sea level and the 
ground favourable. 

This would rejoin the line surveyed about 402 miles from Yellowhead Pass, at a 
point a little to the north-cast of Chisicut Lake, in the Chilicotin Valley, 3,422 feet 
above sea level. : 

The character of the works in this section can only be ascertained by an instru- 
mental survey. 7 | 

The line then descends the Chilicotin Valley with easy gradients, crossing the 
river between the 406th and 407th mile, at an elevation of 3,300 fect above sea 
level. At the 409th mile it begins to ascend the western slope. of the valley 
obliquely, reaching the summit of the divide between it and Puntzee Lake, near the 
415th mile, 3428 feet above sea level. The highest gradient is about 32 feet per 
mile, and on the whole of the section from the 402nd to 415th mile, the works woald 
be medium. The bridging of the Chilicotin River would be 100 feet clear water way. 

From the summit of the divide, the line descends with a gradient of 1 per 100 
for three and a half miles, and 0°70 per 100 for the rest of the distance to the margin of 
Puntzee Lake, on its north side, at 421 miles, which point is 3,190 feet above sea 
level. In the whole of this six miles the cuttings and embankments would be rather 
heavy; a portion being in rock and the rest in gravel. 

From this the line follows round the north side of Puntzee Lake to its west end ; 
thence across the low divide to the Chilancoh Valley, where it joins the survey of 
Route No. 4 at 4393 miles by that survey, and 4314 miles by the present survey from 
Yellowhead Pass. 

In this last section, the gradients are undulating, the highest being 1 per 100 for 
nearly two miles in crossing the divide between Puntzee Lake and the Chilancoh 
Valley. The works on this section would be medium ; the bridging of the Chilancoh 
60 feet in length. 

The rest of the line down to the head of Bute Inlet is described in my Progress 
Report, 1874. 

The line shown on the Diagram as Route No. 8 branches out of the last at a point 
in the Blackwater Valley, and takes a course nearly due west to the valley of the 
Kamsquot or Salmon River, and follows the same to its outlet on the south side of the 
Dean Channel. This has been partly examined and promises favourable gradients; 
and though there would be some very heavy work in the heart of the Cascade Moun- 
tains, I think the line merits consideration, and may be well worth the cost of an 
instrumental survey. 


Abstract of work done in 1874. 


The information gained from the surveys anl explorations of this last season 
compietes our general knowledge of the country from the American boundary line 
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or 49th degree of north latitude to a parallel between the 56th and 57th degrees, and 
from the Pacific coast to the plains east of the Rocky Mountains. 

We have crossed the Cascade chain of mountains by nine different lines ; of three 
of those we have made complete instrumental surveys—one we have partly surveyed, 
‘and of the others we have made track surveys with compass and barometer. 

We have made two instrumental surveys through the Rocky Mountains; one of 
them, by the Yellow Head Pass, has been carried eastward to a point within 130 
miles of Edmonton, on the river Saskatchewan. The Peace River Pass has been 
examined, and a party left Fort George about the beginning of the present year to 
explore the Smoky River Pass, (the next north of the Yellow Head). They may be 
expected in Winnipeg some time in May next. 

We have ascertained that the central plateau has a general uniformity of altitude, 
from the 49th parallel to the 54th parallel of north latitude, varying from 3,500 to 
4,000 feet, but traversed by irregular ranges of hills rising up to 1,000 feet higher. 
South-east of the Fraser the rivers and lakes are sunk deep into the plateaux and the 
‘slopes of the valleys and hills are generally steep rocky escarpments. North-west of 
‘the Fraser all the river and lake beds are more than 2,000 feet above sea level— 
except for a short distance up from their confluence with the Fraser. There is 
‘generally more breadth of bottom flat in the valleys, and their slopes are not so 


steep and broken, so that there is little difficulty in finding a favourable line for the 


railway through any of them. Even the intervening hills and plateaux, though rising 


often a thousand feet above the level of the valley, are tolerably uniform, and rock 
seldom appears on their surface, except when near the Cascade Mountains, or when 
crossing a range of more than average height. 


We have also traced the course of the watershed or divide between the streams 
falling eastward into the Fraser and westward into the tide waters or the Pacific, or 
southward into the lower Fraser between Hope and New Westminster. ‘This divide, 
commencing at Yale, nearly north-west on one of the superior ranges of the Cascade 
chain extending to the head of Tatla Lake, near the 52nd parallel of latitude, and about 
124° 45‘ of west longitude. This is at the head of the Homathco Pass, and the 
height is 3,117 feet above sea level. From this point, it runs nearly due north to the 
53rd parallel of latitude; crossing the heads of the Bella Coola and Kamsquot or 
Salmon river to a point between the north branch of the latter and the head of the 


Blackwater valley, 3,720 feet above sea level. 


From the last point, the divide turns nearly at right angles, and runs across three 
degrees of longitude, regaining the crest of the Cascade Mountains about 1275° west ; 


thence it follows the crest of the mountains nearly due north to a point beyond the 
head of Lake Francois, which lies on the 54th parallel of latitude. In this last course 
there are two depressions or passes ; one nearly opposite the head of Gardner Inlet being 
8,050 feet above sea level; the other is farther north, at the head of the river Kemano, 
altitude 4,100 feet above sea level. 


These are the only passes between the Salmon and the Skeena rivers, and their 


| summits are so near the tide waters of the Pacific that the descent to the same is 
very steep, and the mountains from the coast look like an almost perpendicular wall 


of rock. 

Hither of these two passes may be reached trom Fort George—on the River 
Fraser—by the Stewart and Nechaco rivers and Lake Frangois; but the valleys of 
these rivers and the shore lines of the lakes are so tortuous that the distance to the 
Pacific coast would not be less than by the line surveyed to Bute Inlet, and the 


_ Works in constructing a railway would probably be heavier. 


The Yellow Head Pass is the best for the railway that has yet been found 


through the Rocky Mountains, but all attempts to find a favourable line between this 
and any pass west of the River Fraser had not, until this last season, been very 
satisfactory. It was therefore determined to try aline from Téte Jaune Cache down 


the valley of the Fraser to the Grand Rapids; thence westward across the north end 


_ of the Cariboo range, crossing the Fraser above Fort George; thence by a scries of 


valleys across the central plateau to the Homathco Pass, and thr 
a - Bute Inlet. This is Route No. 6. i 
Bh This survey has been successful. A very favourable line has been 
miles shorter than estimated last year; so that the route to Bute Inlet will 
favourable comparison with the more southern routes terminating at Burra 
The line branching out of this and running nearly due west to the valley of 
Kamsquot or Salmon river, thence down the same to a point on the east side 
~ Dean Channel, promises gradients through the Cascade Mountains so favourable t 
it may be considered worth the cost of an instrumental survey, as 
, aki f 
Yours, &e., ee. 


SANDFORD Fiemina, Esq. ~ MARCUS SMITH. ; 


Engineer in Chief. 


Canadian Pacific Railway. 
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APPENDIX G. 


REPORT ON EXPLORATIONS FROM DOUGLASS, GARDNER, AND DEAN INLETS, EASTWARD 
IN THE CASCADE MOUNTAINS; BY CHARLES HORETSKY. 


BELLABELLA, Nortu-West Coast, British CoLuMBIA, 
November the 15th, 1874. 


S1z,—Having in view the verbal instructions of Mr. Fleming, and the written 
suggestions made by yourself, while on board the “ Otter,” during her voyage up the 
Gardner Channel, I left that vessel at 4 a.m. on the morning of the 8th June last, to 
join the sloop Triumph, then lying at anchor in the Bay of Kemano. The Indians 
to whom I had previously spoken, and who promised to join me at this place, did not 
make their appearance until the 10th, and I was only enabled to begin the explora- 
tion of Manson’s route on the 11th. 

_ My party consisted of two white men—engaged in Victoria—and four Indians 
from the Kitlope village. We proceeded up the Kemano River, a distance of ten 
miles, by canoe, having to contend against a very swift current in which the poles 
had to be used from the outset. The valley of the Kemano is from half, to three 
quarters of a mile wide, and is walled in on either hand by huge and precipitous 
masses of gneiss and granite. The river flows through a low and uniform bottom 
composed of sand and boulders, covered by a thin stratum of vegetable mould 
which supports a growth of spruce, balsam, poplar and cedars. The stream is split 
up into many channels, inimense piles of drift wood obstructing the navigation, and 
bearing witness to periodical freshets of great volume. Immediately above the con- 
fluence of the Penteuchltenay, a stream flowing into the Kemano from the north- 
east, and up which my route lay, we landed the canoe, packed our provisions, and 
proceeded on. Hitherto, the rise had been but trifling—190 feet in ten miles—but, on 
commencing the ascent of the Penteuchltenay a mere mountain torrent, the 
ground rose so abruptly that I quickly became convinced of the impracticability ot 
the route. I, however, determined to proceed as far as the watershed, so as to obtain 
an idea of the elevation of the plateau in rear of the range. Manson’s old trail being 
but seldom visible, the ascent sharp, and numerous obstacles obstructing our way, 
we advanced slowly. Three miles above the canoe encampment, we came to a heavy 
snow-slide originating from the heights on our left. This avalanche had cleared a 
passage through heavy green timber, snapping stout spruce trees off, short, close to 
the ground, and now, not only filled the bed of the stream, but had actually reached 
a considerable way up the opposite side of the ravine. As we advanced, similar 
avalanches were passed, and wherever they had taken place, fragments of rock and 
debris of timber strewed the ground in the vicinity. Besides these very serious 
obstacles, slips of the rocky masses above appeared to be of frequent occurrence, 
large quantity of rocky fragments lining the river, and greatly hindering our progress. 
From these causes it was quite evident that, ut certain periods, the passage of this 
ravine must be attended with considerable danger. Towards the head of the ravine, 
glaciers began to appear. Hlceven miles above the canoe camp, the ground rose very 
abruptly indeed, and three miles further on, the Summit Lake, situated at an eleva- 
tion of 3,769 fect above the sea level, was reached. It will be thus seen that, in a 
distance of 14 miles, we had ascended 3580 feet, an extremely steep rise, and quite 
unavoidable. The Pentecuchltenay is fed principally by the Summit Lake, 
immediately below which, the ravine closes entirely, in the form of a semicircle. 
Upon reaching the summit Lake, an irregular sheet of water covering an area of 
three quarters of a square mile, we found it yet icebound, but dangerous. We were 
in consequence obliged to scale the high mountains on the east side, and, after a 


= 


3 
pe 
i 


sah 


4 


— 


ee eee 


difficult and hazardous walk over huge snow banks, covering at intervals, ravines of 
treacherous depth, where a slip would have endangered both life and limb, we finally 
descended to and reached the Summit—4,114 feet above sea—and situated one 
quarter mile east of the lake. Here snow covered the ground to a great depth. 
Krom this point we beheld a scene of surpassing grandeur. Southward, a perfect 

sea of glaciers obstructed the horizon, while to the east, a precipitous descent led to a 

deep valley 1,200 or 1,300 feet beneath. Bald, rugged mountains terminating in 
peaks elevated 3,000 to 4,000 feet above the eye, towered above huge glittering: 
masses of ice held in their vast chasms. A terrible silence, broken only now and 

again by the dreadful crash of some falling avalanche, reigned over this scene of 
desolation. | 

In a Cistance of two anda half miles from the summit, we reached the “ First 
Lake” of Manson’s report, situated betwixt two of the spurs of the range in the 
valley above mentioned, and at an elevation of 2,863 feet above sea level. Into it 
flows a large, glacier-fed stream from the south, the lake waters draining towards 
the north-east, and probably joining the Nechaco. : 

From this point I determined to retrace my steps, as the nature of the ground 
gone over appeared to render a journey to Lac des Frangois, by this route, useless. 
Returning, 1 had an excellent bird’s-eye view of the narrow ravine of the “ Pen- 
teuchltenay,” from a point slightly south-west of the Summit Lake, and was also able 
to distinguish the sloop at anchor in Kemano Bay, bearing south 29° degrees west 
magnetic, and distant about twenty-four miles. I rewurned to the sloop on the 17th 
June, having been absent nearly seven days. 

The Bay of Kemano is situated on the north side of the Gardner Inlet, about 
sixteen miles from the Kitlope River, and in latitude 53° 31’ 30” nearly. It is about 
one mile deep and three-quarters wide. Adjoining there is very little available land. 

It having been understood in the course of our conversation on board the “ Otter ” 
that the examination of the Kitlope river might be deferred until the close of the 
season, I now expressed adesire to Mr. Richardson of the Geological Survey that we 
should, at once, proceed to the Kitimat, that gentleman having by this time, completed 
his researches in this locality. We accordingly weighed anchor on the evening of the 
19th for the head of the Douglas channel. Clio Bay was reached on the morning of 
the 21st, calms and baffling winds prevented our reaching the lower village before 
the afternoon of the 22nd, and it was not until the morning of the 27th June, that I 
was cnabled to start inland.. Before going further, it is necessary to briefly describe 
the head of this Inlet. Kitimat Inlet, a continuation of Douglas channel, terminates 
in about latitude 54° 0’ 0’, aud here, a large stream of the same name, enters it. 
South of this river’s embouchure the estuary is several miles wide, with bold rocky 
shores, and is very much exposed to southerly winds. North-east from the river 
mouth there is a pretty large bay blocked up at the entrance by a vast accumulation 
of silt derived from the river, but through which, and closely hugging the east shore, 
4a narrow and shallow channel affords an entrance for small craft. In the immediate 
neighbourhood the ground is low, especially on the north side, where the wide, level 
valley of the river begins. This valley is about four miles wide, and extends for a 
very long distance northward. From an elevated position I had a very fine view of 
it, and I am tolerably certain that easy ground intervenes between the head of this 
Tnlet and the Skeena river. I may remark that, in no other locality, during the 
season’s operations, did I see such an extent of level land. 

Having, after much delay, engaged Indians, I put up _ provisions for 
sixteen days, and started in search of a pass to the eastern plateau. 
I must remark that not a scrap of information could [I obtain from the 
Indians, who made the most contradictory statements regarding routes, and 
at the very outset, led me entirely astray, persuading me to take the right hand branch 
of the river. Up this stream we poled, and ata distance of eleven miles from tide 
water were obliged to abandon the canoes, the river being no longer navigable. I 
need not enter into adetailed account of this journey, the section shewing the impossi- 
ble nature of the valley, which soon became a mere ravine terminating in the usual 


— ee) 
semi-circular form, and leading only to the nucleus of the range. From the source 
of this stream I, however, discovered indications to the north-west, of a route through 
the apparently ‘impenetrable maze of mountains, and hastily returned to tide water 
or the purpose of fitting out afresh for an exploratory journey up the main Kitimat, 
From the 6th July—the date of my return—until the 17th, it raincd so _persis- 
sently that it was out ofthe question to attempt the ascent of the River Kitimat, now 
30 much swollen by the heavy rains that its navigation had become hazardous. On the 
morning of the 17th we set out again, poling the canoes against a stiff current, and 
reached the fork of: the Lachaques, six miles from the sea, in three hours, In 
his lower portion of the stream the channel had undergone some change in its 
es no since our last journey, the late freshet having swept away sundry drift 


iles, new ones being deposited in other places; the water had, however, fallen very 
sapidly, so that we made fair progress. 

Following the main stream for twenty-two miles northward, through a wide and 
aniform. valley, in which, during this distance, the average evade of the river was 
nearly 15 feet per mile, we took a sudden bend to the right, the stream now flowing 
through an opening in the hills forming the eastern boundary of the main valley. 
For a mile or more this lateral valley was narrow, but practicable; it then widened 
for a short distance, and again became contracted, until, when 12 miles from the 
“Bend,” it widened to the extent of a mile, and so continued to the head of naviga- 
tion, forty-one miles from tide water, where the elevation of the river bed is nine 
hundred feet above the sea, and whence, to the twenty-third mile, the average inclina- 
tion is thirty feet per mile. At this point, a ridge or saddle stretches right across the 
valley, and through it the north, and two other forks, cut their way in rocky canyons. 
Below this, the level portion of the valley is nowhere much elevated above the river 
bed, the banks being generally from six to ten fect high, and of asandy, gravelly 
nature, the counter part of the Kemano. 
ie At the lower end of the canyon of the north fork, we hauled up the canoes and 
ae for three days, during which the rain poured in torrents, rendering it 
impossible to move. After almost fruitless endeavours to discover the general 
topography of this unknown region, we struck over the ridge, following the north 
‘ork, which, above, flowed through a steep and narrow ravine encompassed by 
nountains of g reat altitude, and ‘alone gave hopes of jeading to a pass through the 
Jascades, the other branches having already been recognized as those I had seen 
ind traced to their sources in glaciers s, from a high mountain near the source of the 
Lachaques. For ten or eleven miles more we followed this stream to its source in 
i glacier, 3,000 feet above sea level. At this point, abrupt mountains walled in the 
ead of the ravine, while, beyond, tothe eastward, still higher masses barred the 
vay. From the forty- first to the for ty-cighth mile, the mountain slopes are very 
wecipitons and subject to rocis slides. From the forty-eighth to the fiftieth mile 
he ravine bends sharply to the north, becoming still more contracted, and rising in 
hat distance about eleven hundred feet. Two miles higher up is the olacier source 
uready mentioned, surrounded by mountains elevated 2,000 feet “and upwards, 
tbove it. How far these mountains extend to the east, I do not know, the fog and 
ain which prevailed preventing a view in that or any other direction. 

A profile of this journey is herewith furnished. No photographs were taken, 
he never-ceasing rain rendering it impossible to use the photographic plates. This 
8 to be regretted, as a view of “the terrific scenery near the source of the North 
Pork would have better described that region than it is possible for me to do here. 
t may mention that to obtain this view no efforts were left untried, the camera 


apving been taken up to an elevation of more than 5,000 fect for that purpose, but a 
dinding storm of hail put an effectual stop to any attempt in that direction. From 
ihe same causes, observatious from the latitude had to be abandoned, and after 
vaiting as long as possible for an improvement in the weather, I retur ned to tide- 
water, rejoining the sloop on the 30th July. 

Immediately, or not very far east of the Glacier Source of the north fork of 


he River Kitimat, the Indians tell me that, when hunting sheep on the mountains, 
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some of them had seen a rapid little stream flowing north-westward towards the 
River. Skeena re * pada i “3 ; 
On the 31st July, we took our final departure from the “ Kitimat,” anchoring 
for the night at the lower village. The next morning, at 3 a.m., we weighed for 
Bellabella, where, owing to the calms and adverse winds, we did not arrive until the 
evening of the 8th August. @ 
Mr. Richardson, of the Geological Survey, being now desirous of returning 
to Victoria, it was arranged that he should take passage by the “ Otter,” and that 
I should proceed with the sloop to the head of Dean Channal. Accordingly, I left 
Bellabella on the 12th, reaching the “Tsatsquot”’ River (at the head of the channel) 
only on the 19th, being delayed by calms and baffling winds. At this place I at onee 
engaged Indians, and leaving the sloop in charge of Captain Douglas and James 
Anderson—the latter being instructed to keep an hourly meteorological record, with 
the special object of noting atmospheric fluctuations at sea level, with which to 
compare my own barometric observations inland—I left for the exploration of the 
Tsatsquot River and Valley on the 20th August. 
By repeated observations of the sun’s meridian altitude, the mouth of the 
River Tsatsquot, at the head of Dean Channal, has been found to be in north 
latitude 52° 52’ 30” nearly; a result corresponding very closely with Vancouver's. 
The valley of the river, a huge trough, of which the bottom is covered by a vast 
deposit of sand and boulders derived from the mountains, and which has unmistake 
ably been filled at some remote period by a vast glacier, is barely one mile wide at 
its lower end. 4 
Mountains of granite and stratified rock, 5,000 feet and upwards in height, 
perpetually snow-clad, and holdivg in their elevated ravines and clefts glaciers of 
varied size, encompass it. Upon the lower stratum of sand and gravel, a thin layer 
of vegetable mould supports a growth of spruce, cedar and other woods, which, in the 
vicinity of the stream, are in great quantity, periodically undermined, and washed 
down by the fierce spring and autumn freshets. ; 
The river is divided into many channels. Bars of gravel intercept the drift wood, 
and great piles of the latter are often accumulated. A great part of the level portion 
of this valley is subject to flood, and it is generally only in close proximity to the 
mountain slope that immunity from this drawback can be obtained. For about 
fifteen miles we poled up this stream, generally northward, reaching the ‘“ Bend’ 
in a little less than one day anda half. At this point the valley turns sharply 1 
the north-west, and becomes very much wider. At the “Bend” the elevation of the 
river bed is 525 feet above sea, and the grarle thence to tidewater nearly 34 feet pel 
mile. For the purpose of ascending this dangerous river, shovel-nosed canoes aré 
employed, and great skill is necessary to surmount the numerous and dangerous rapids 
By rough measurement the discharge per second at this “ Bend,” during a rather higl 
stage of water, was calculated to be about 5,600 cubic feet; but in extraordinary 
freshets nearly double that quantity must be discharged. 
Ata distance of about twenty-four miles from the sea (where the river bee 
is 742 feet above that datum) we were obliged to abandon the use of the canoes ane 
to proceed on foot. From the “Bend” up to this point the river is less rapid, and 
the valley probably two miles wide in places. About one mile below the head 0 
navigation we passed the middle branch, that on which we were being the nortl 
fork, to the source of which we were now to proceed. From the canoe encamp 
ment a walk of two miles brought us to where the north fork issues from it 
deep and rocky canyon into the main valley, of which the elevation is here 978 fee 
above sea. The Indian trail now left the low ground, winding. up a steep ascent 
and after a sharp climb we reached an elevation of 3,000 feet above sea, being noy 
on the northern heights above the main valley. Our way was to the north-east ane 
north, the north fork being on our left but completely hidden from view in its dee 
canyon. For several miies we kept on, finally reaching the bed of the north fork 
at a point where its elevation above the sea is 2,980 feet. Half a mile farther th 
summit was reached—3,000 fect above the sea. A little further on we arrived at the 
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Summit Lake—3,000 feet above the sea—whence the waters flow eastward into Lake 
of the Mists, situated about half a mile more to the north, and elevated 2,990 feet 
above the sea level. 

At this Lake we found three wretched cottonwood canoes, and embarking therein 
we proceeded to the lower end, where we camped upon the portage between 
Lake of the Mists, and Lake Talchelkin. Bad weather now set in, and during 
hirty-six hours it was impossible to move out of camp. An examination of the 
vicinity was afterwards made, sundry views were taken, and we retraced our steps on 
the 27th August. 

I now give the fullowing notes in reference to Lake Talchelkin, Lake of 
the Mists and the north fork of the Tsatsquot, which, with the section, map and 
photographs, will describe all that is necessary regarding this route :— 

, The lower end of Lake of the Mists is situated in about latitude 53° 17’ 30," 
ithe result of a meridian altitude of the sua on the 26th. This lake lies North 20° 

W., and South 20° E.,between very high trap and granitic mountains. It is about one and 
ahalf mile long, and three quarters wide, and evidently of very great depth on the 
west side. At the north, or lower end, its surplus waters flow into “ Lake Talchelkin ” 
by two outlets. The distance between the lakes is one quarter mile, the dividing 
ridge being low and rocky. The difference in level is 98 feet, Talchelixin being 
2,302 feet above the sea, and the lower. From a point on the mountain slope south- 
west of the portage, between the two lakes, I photographed all that was visible of the 
Lake Talchelkin. The view includes the country 15 to 20 miles distant, lying 
north and east of the lake. Beyond this distant land, which is low and undulating, 
although mountains are visible in the blue distance, the Indians say that the country 
‘is quite easy in the direction of Fraser River. About seven miles from the 
portage Lake Talchelkin turns to the east and south for a long distance, and 
would appear to closely hug the precipitous mountains lying in that direction. A few 
miles north of Talchelkin, and separated from it by a north-eastern offshoot of the 
‘Cascades, lies a very large lake, named by the inland Indians, “ Nateltichen,” 
| Beyond the central point in the photographs this spur or offshoot breaks away, and a 
low narrow strip of land, over which the indians carry their canoes in one trip, is all 
‘that separates those two large lakes. 

Lake Nateltichen lies generally about east and west; it, like “Talchelkin,” is 
fairly out of the ‘“ Cascades,” and drains to the north-east. 

The north fork of the Tsatsquot derives its waters from an immense glacier 
‘situated immediately west of the “Summit Lake,” and is separated from the latter 
by a wooded ridge. For three or four miles this stream flows due south, then south- 
west, finally emerging from its deep ravine into the main valley at a point eight or 
nine miles distant from the Summit Lake, and 2,072 feet below the summit level. 
‘From the 322 mile on the profile, downwards, the descent of the north fork 
‘through a deep and rugged canyon is very abrupt and impracticable for railway 

construction is a - as : 7 ‘ 

: I returned to tide-water on the 31st August, and’ prepared for another journey 
‘up the middle fork of the Tsatsquot, notwithstanding the asseverations of the 
Indians, who protested I should find nothing there. I was about to start upon the 4th 
'September, when heavy rains set in, lasting without intermission until the 8th, and 
on the 9th I again ascended the Tsatsquot. We now took the middle fork, which 
we found navigable as far as the confluence of a tributary from the south-west. Here 
'we cached the canoes and moved north-westward. We at length reached a low 
watershed in the valley (1,200 feet elevation), and crossed the middle fork which 
‘now came from the mountains on our right, and a short distance further, reached a 
lake three miles long, and walled in on either hand by high, wooded, bluff mountains. 

‘“ Beaver Lake,” (the name I have given to this sheet of water) lies in the same 
direction as the Tsatsquot valley, in which it may be said to be, although its waters 
flow into the north-west branch of the River Kitlope, and in a direction opposite 
| to that of the middle fork of Tsatsquot. The elevation of this lake is about 1,100 feet 
above sea level, its lower end is in latitude 53° 14’ 45”, and at this point, a rapid 
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mountain torrent from the northward, enters it. This stream, the north-east fork of 
the Kitlope, has its source in a glacier distant about seven" miles from the lake. A 
mile or so east of this glacier source, I discovered a pass through the comparatively 
low mountains forming the rearmost longitudinal mass of the Cascade range. This 
pass presents direct communication between the upper part of the ravine of the north- 
east fork of the Kitlope, and a beautiful sheet of water situated on the eastern 
plateau amidst the outlying spurs of the mountains, and to which 1 have given the 
name, “Lake Tochquonyala.” This lake is situated at an elevation of 2,920 fect 
above sea level, its upper end is in latitude 53° 20’ 13” nearly, and it discharges into 
Lake Nateltichen, to which I have already referred, and of which the elevation very 
probably approximates to that of Lake Talchelkin, 2,802 teet. 1 


Having camped on the left bank of the north-east fork of the Kitlope, at an eleva- 
tion of 2,900 feet above the sea, I ascended the mountain on the west side of the pass, 
and from an elevation of 5,000 feet above sea, I obtained a view of the grandest and 
most varied kind it had yet been my fortune to witness. In a direction east by south, 
the ten miles of intervening space between my present position and the old camp at 
Lake Talchelkin (which was not visible), was filled by a perfect sea of conical peaks 
and rugged moutains, all snow-capped, and abounding in glaciers. Here and there in the 
heather-covered hollows, a tiny lakelet glistened and reflected the huge shadows of 
the frozen peaks above. Turning to the south-west, a large flat glacier, of probably 
half square mile area, and two hundred feet in depth, lay a little way beneath me, 
discharging from its lower end the dirty waters of the north east fork, which could 
be traced like a silver thread, as they rushed down the stecp ravine to Beaver Lake, 
But in the direction of the north-east, the scenery was of a quite different description, 
A country, still in the immediate vicinity, rough and broken, but a little way off, low, 
undulating, and even hilly, stretched until lost to view in the hazy distance, the 
dark forest which covered it, relieved by the bright waters of “Nateltichen.” on 
which a solitary wooded island cast its shadow. In closer proximity, Lake Toch- 
quonyala lay at my feet, calm and unruffled, the shadows of the eastern hills brightly 
reflected upon its deep waters. By singular good luck, I was enabled to photograph 
this remarkable scene, and returned to camp, after having taken all the necessary 
bearings. | 

We now experienced the want of canoes, with which, in a few hours I could have 
satisfied myself as to the nature of the south shore of Lake Nateltichen, which was 
entirely hidden by the mountains at the lower and east end of Lake Tochquonyala ; 
but one of my Indians assured me that it was not by any means abrupt. : 


From the south-west end of Lake Tochquonyala, through the pass, to the ravine 
of the north-east fork of Kitlope, the distance is about one mile and a half, and about 
midway the ground rises to an elevation 260 feet higher than the lake level. 

The prevailing rock on the east side of the pass is coarse granite, but on the 
other, stratified rock of a softish nature composes the mountains. The waters of the 
north-east fork of the Kitlope reach Beaver Lake after a precipitous descent through 
a rugged canyon above which the mountains rise to towering heights. From Lake 
Tochquonyala to the lower valley of the Tsatsquot, a road could be carried only along 
the rugged slopes at a high elevation and with excessively steep gradients * * * 


On the evening of the 29th September, after having been delayed for more than 
a week by very heavy rains, I returned to the sea, and the season now drawing to a 
close, I determined to send the sloop back to Victoria. On the 2nd October, the 
sloop was moved to an anchorage in Kamsquot Bay, and, after taking in ballast, left 
for Bellabella on the 5th, my two men and myself taking up temporary quarters in 
the Indian village situated at the mouth of River Kamsquot, otherwise known on the 
map as the Dean or Salmon River. | 

This stream appearing on the map to be of great length, I now deemed it my 
duty to follow it up, but heavy rains setting in, and continuing up to the 11th, so 
raised the river that I was obliged to await its subsidence, and was only enabled to 
start on the 13th, Anderson being left in charge of our property, and entrusted with 


143 


the meteorological record. On the 22nd I returned to tide water, after having 
ascended the Kamsquot for a distance of 35 or 40 miles. 

The River Kamsquot enters Dean Channel in about latitude 52° 48’ 30", and six or 
seven miles south-east from the termination of the inlet. It issues from the high 
mountains on the east side, and from a canyon several hundred yards in length ; after 
which it folluws a circuitous channel for two miles more, reaching sea level at the 
Indian ranche of the same name. It is avery rapid river, discharging a considerable 
volume of water, derived partly from glacier fed tributaries, but chiefy, according to 
Indian report, from a lake of moderate size in rear of the Cascade range. The 
volume of water discharged per second into the sea by this river during high freshets 
has been roughly estimated to be 25,000 cubic feet. 

_ immediately below the valley of the Kamsquot, and west of the rocky canyon, 
there has been formed, (very probably in great part by ancient glacial action) a large 
level spit composed of closely packed sand and gravel, projecting into the deep waters 
of the inlet, and almost reaching the opposite shore. ‘This low ground comprises an 

rea of about 13 square miles, all of it available for either agricultural or other pur- 

oses. North-west from this spit of land, there is an extensive bay capable, as to 
ize, of accommodating almost any quantity of shipping, but, unfortunately, the 
water is so deep that hardly any anchorage is obtainable. 
The canyon from which the Kamsquot is said to emerge, before reaching 
he sea, has been eroded through a rocky spur or saddle, which formerly blocked up 
he narrow valley above it. The Indian portage trail from the ranche to the upper 
md of the canyon has been made over this rocky spur, and at its highest point is 450 
eet above sca level, and about 270 feet higher than the valley at the head. For a 
ong distance up, the valley presents unmistakeable marks of glacial action ; every- 

here the rocks are scratched and deeply grooved, the very trail over the spur 
ctually following a series of well-defined grooves for several hundred feet. The 
iy pothesis that, previous to the formation of the canyon an ancient lake barred in at 
he lower end by this rocky spur filled the present valley, is quite reasonable. From 

e head of the portage to where the Indian trail to Lake Talchelkin, ascends the 

eep mountain towards the north-east, the distance is about eight miles, in which the 
readth of the valley rarely exceeds half a mile, and the low bottom, exactly similar 

that of the Tsatsquot, is greatly subject to overflow during high freshets. From 

e Talchelkin trail, where the river bed is 370 feet above sea level, to the head of canoe 
avigation, distant 15 miles from the upper end of the portage, and where the river 
ed is 621 feet above the sea, the valley trends generally eastward, becomes slightly 
arrower, but presents no insuperable obstacles. Above the head of navigation, 
ae term “valley” is hardly applicable to the narrow ravine through which the 
‘amsquot flows. Curiously enough, however, gravelly benches of diminutive size are 
1et_at intervals, in nearly the whole distance from the head of navigation 
the Salmon House, twenty miles higher up. These _ benches 
te very irregularly disposed ; of trifling extent in width and length; break 
ff very abruptly ; are at different levels, and would offer but few facilities to a road. 
ur progress during this part of the journey was slow and laborious. At one 
an we followed a bench for several hundred feet, then an abrupt talus of sharp 
eky debris from the mountains above would cause us to descend to another terrace 
hich generaliy ended abruptly in the most tantalizing manner. Sometimes, and 
idecl for long distances, we kept the river margin, where the round slippery 
dulders, bad as they were, afforded better walking than the broken ground and 
megled underbrush a little higher up. As we advanced, serious and dangerous rock- 
ides became of fvequent occurrence, and I gradually began to lose hope of fining a 
racticable route in this direction. When about 26 miles above the head of the 
anyon portage, the high snow peaks of the Cascade range were no longer visible 
ead, and we seemed to be passing, if we had not already passed, the core of the 
ge. Six miles below the Salmon House, the rock slides became of almost constant 
currence, with intervals of gravel benches, and hence, upwards, the nearly continuous 
dus of loose rocks, extending in many places from water margin to great heights, 
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presents a formidable obstacle to the construction and permanance of a road. Some 
distance below the Salmon House, the Kamsquot flows through a rocky canyon 
passing beneath the house at an elevation of 1,300 feet above the sea, the house itself 
being perched upon a rocky eminence 140 feet above the river. Northward, in rear 
of the house, the Indian trail ascends a steep and dangerous rock slide, and speedily 
attains an altitude of 3,000 feet above sea level. From this high ground a very fair 
view of the surrounding country was obtained. To the east it is densely es 
and of the same general elevation, but very rough, and broken up into ravines and 
ullies. Here I seomed to have reached the plateau, being quite in rear of the main 
chain of the Cascades, of which, to the south and south-west, the huge needle shaped 
pinnacles stood in bold relief-against the sky. The Kamsquot River was altogether 
lost to view, but its general direction to the north-east could be traced by its deep 
ravine. Above the Salmon House, the river flowed ina perfect canyon, very muck 
below the level of this excesssively rough country, and its exploration at the nov 
late season appearing to offer great difficulties owing to scarcity of provisions, |] 
deemed it advisable to abandon further search, and retraced my way to the sea 
2 x a a a x <i ; 

Lreached Bellabella on the 8th November, and after waiting several weeks fo 

the United States steamer “ California,” left for Vancouver Island in an open cance 


the voyage terminating on the "th January. 
I have the honour to be, Sir, 


Your obedient Servant, 
CHARLES HORETSKY. 


Sanprorp Fiemine, Hsq., 
Chief Engineer, 
Canadian Pacific Railway. 
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Notr.—A general description of the coast from Douglas Channel to Queen Charlotte Sound fo 
lows, this, however, is treated of in another appendix. ‘ 
; 
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APPENDIX H. 


REPORT ON EXPLORATION ACROSS THE ROCKY MOUNTAINS BY SMOKY RIVER PASS, 


BY E. W. JARVIS. 


paces 
if 
P Winnipec, MANITOBA, 24th May, 1875. 


_ _Sir,—Having received your instructions by letter and telegraph, with reference 
to the exploration of a pass said to exist through the Rocky Mountains at the head 
waters of the Smoky River (an important branch of the Peace River, and so named 
from the smoke arising from burning seams of coal near its mouth), I made the 
necessary preparations for an extended winter trip, and left Quesnelle mouth, B.C., on 
the 9th December last, with one assistant, one dog driver, and an Indian boy as cook. 
As the River Fraser was still open, I followed the “ Telegraph” trail to the crossing 
of Blackwater River, and thence the trail opened by Mr. Bell, last summer, to Fort 
George, where I procured dogs from the Hudson’s Bay people. After some delay in 
obtaining Indians to accompany me, and endeavouring (unsuccessfully) to procure a 
guide, I finally left Fort George on the 14th J anuary, the ice on the Fraser River 
having only set fast during the intense cold of the preceding week. The party now 
consisted of eight men and six dog-trains, carrying provisions calculated to last two 
months. 
___ A few miles above the Giscome Portage I left the main river, and, following the 
* North Fork,” kept as nearly as possiblo to the line marked “ Unexplored Route ” 
on sheet No. 8 of the plans accompanying your report of January, 1874. Where the 
stream again divides | took the left hand, or North Branch (as it appeared to offer 
greater facilities for a line), and followed it to its source, a semi-circular basin in the 
heart of the Rocky Mountains, completely closed in by ghaciers and high bare peaks. 
As there was evidently no pass in this direction, I returned 50 miles to the Forks, 
and decided to try the South Branch. From this point, in the middle of February, 
[ sent two of my Indians with two of the hired trains to Fort George, and wrote to 
you by that opportunity. The party, now reduced to aminimum, was put on regular 
allowance of provisions, and I enjoined on everyone the absolute necessity of strict — 
economy both of supplies and time, | 

For the first 48 miles from the “ Forks” the valley of the South Branch was 
very favourable to an easy line, and though at that point it turned sharply to the 
north-east and entered the main range of mountains, the stream still continued to 
rise with very easy grades. The valley here was half a mile wide, with the hills 
‘ising at a slope of 1 to 1 on each side, and thinly timbered with spruce, black pine 
md afew poplars. At 71 miles from the “Forks” (or 169 from Fort George), the 
nountains close in, and in a distance of eight miles the river rose from an altitude of 
3,200 feet above the sea to 5,300 feet, at which elevation, four miles further on. ti 
eached the summit lake and crossed the divide on the 25th February. 
_ Although the altitude of the pass at once showed it impracticable for railway 
yurposes, | decided that, having gone so far, I would push on to the River Athabasca, 
n order to obtain some topographical knowledge of the country lying between it 
ind the mountains; and, accordingly followed the river running east from the divide 
or 87 miles, which I believe to be the head of one branch of the Smoky River. 
Tere it turned away to the north-east, and I considered it useless to follow it any 
arther, my object now being to reach the River Athabasca as soon as possible, and 
eek relief at one of the Hudson’s Bay Company’s posts on that river. 

_ Having lost several of my dogs (from frostbite and exhaustion), I was obliged 
o make a cache of my instruments, &e., and leaving everything not absolutely neces- 
- °8 
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sary at the cache, we started overland in a south-easterly direction, each carrying his 
blankets and his share of the provisions. After 108 miles of very difficult travel over 
a terribly broken country, crossing high parallel ridges and the intervening valleys 
(in allof which the water runs north-east, or in a similar course to the Smoky River 
and the Athabasca), and which occupied no less than 11 days, I reached the “ Fiddle 
River” depot, built by Mr. Moberly, intending to obtain at Jasper House a fresh 
supply of provisions, now nearly exhausted, to carry us to Edmonton. The Com- 

any’s post was, however, abandoned ; but I was fortunate enough to fall in with some 
Indjans in the neighbourhood, from whom I procured sufficient to last for six days 
(at one pound per man per day), but which I economized for ten days; and leaving 
the remnant of my half-starved dogs in care of the Indians, we shouldered our packs 
and marched to Lake St. Anne, where we arrived on the 30th March, having livec 
the last three days on the anticipation of a meal at the journey’s end. 

Between Fiddle River and Lake St. Anne I followed a line of country some mile! 
to the north of the line run by Mr. Moberly, and north of the old H: B. trails 
eood location can be got here. I was unable to explore a line from Root River t 
White Earth (old) Fort, as you directed, owing to extreme bodily exhaustion con 
sequent upon the hardships we underwent. ? 

From Lake St. Anne I drove to Edmonton, and as the winter season was so nea 
its close, I decided to proceed here as rapidly as possible, so as to be in time for th 
summer’s work. I travelled from Edmonton to Victoria with flat sleds and horses 
and to Fort Pitt I packed the animals, as the snow already showed signs of going 
From Fort Pitt I took carts to Carlton, but my progress was much impeded by th 
return of winter with freshly fallen snow. At Fort Carlton I remained four days, t 
rest the horses and wait for the appearance of some bare ground, and leaving ther 
on the 5th inst., reached Winnipeg on the 21st. 

The accompanying plan shows the route followed, and may be taken as tolerabl 
correct, the distances all being paced from Fort George to Lake St. Anne. Observs 
tions for latitude were taken with the sextant, and with boiling-point thermomete 
for altitude, as far as the cache on Smoky River ; but since then the aneroid an 
compass alone were used. A register of the minimum temperature was als 
kept, with notes as to the depth of snow, copies of which are subjoined. ) 

The extreme depth and softness of the snow, together with the many heav 
storms experienced, prevented any great progress being made; on several days, afte 
working hard from daylight till dark, we could not accomplish ten miles. A 
abstract is given of the distances travelled and the time occupied; over 900 mil 
being on snow-shoes, for the last 300 of which each carried his pack. My India 
at times became much disheartened, but behaved well throughout. 

We fortunately escaped accident or sickness of any kind, except the unfailin 
attendants on hard travel in winter—snow-blindness and “mal de raquette ;” and 
am glad to be able to report the successful completion of the most hazardous expec 
tion I have ever taken part in. 

In conclusion, I must mention the generous hospitality and ready assistance 
invariably received from the officers of the Hudson’s Bay Company, to many 
whom I was personally unknown ; and I must give a word of praise to the pluck al 
endurance of my assistant, C. F. Hanington. A statement of the expenditu 
incurred will be sent you in a few days, together with such vouchers as I have bee 
able to obtain. 

L have further in preparation an account of the exploration written in mo 
extended narrative form which will shortly be forwarded to you. 

Tam, Sir, 
Your obedient servant, 
KH. W. JARVIS, 
Engineer in charge of Expedition. 
Sanprord FLEMING, Hsq,, 
Chief Engineer. 
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ID IMUM Temperature from Ist January to 6th April, 187 5, registered by Mr. Jarvis 
3 in the course of his Journey across the Rocky Mountains. 
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NARRATIVE OF THE EXPLORATION FROM ForRT GEORGE, ACROSS THE Rocky Mountains, 
By Smoky RIvER Pass TO MANITOBA, REFERRED TO IN THE PRECEDING REPORT.“ 


“3 . 3 °K “The weather at the beginning of January set in very 
cold, and we redoubled our exertions to get everything ready for a final start; the 
snow-shoes and sleds were being made in the Fort, but with the usual dilatoriness of 
Indians, who could not be made to understand the fact of any one being “ina hurry,” 
they were already beyond the promised time of completion. Dense masses of vapor 
covered the river every morning, and we were pleased to see the ice stretching out 
from the shore on each side, and gradually setting fast all over. The thermometer 
all this week was down among the forties, and one morning at 6 a.m., it marked fifty 
three dregrees below zero. Alec’s return was now anxiously expected, as he was over- 
due some three or four days; and knowing him to be punctual we could not but fear 
some vecident had befallen him Every time the dogs barked some one would run 
to the door, being sure the wanderer had returned ; but only to be as often disap- 
pointed. One morning about dawn, a dog scratched at the door—surely Alec is 
coming !—But it turned out to be only poor * Jack’ with one leg frozen stiff. The 
dog, as we learned from the Indian who liberated him, had strayed back on the trail 
we came by and was caught in a steel trap, where he must have spent a week of 
intense suffering. We bathed the foot in ice and water and succeeded in getting the 
frost out of it, bata short time after, it mortified and the lower joint had to be 
amputated; the dog soon recovered, and though useless as a train dog, Mr. B. kindly 
promised to give him shelter for the winter. I[became very anxious about Alec, as well 
as chafing at the delay which was losing the best part of the winter; and an Indian 
was despatched to follow the river to Quesnelle and to return by the trail, on one of 
which roads he was sure to find some traces of the missing party. But the following 
evening, just at dark, as we were sitting round the fire, a ghost-like figure suddenly 
and silently appeared among us; and, the first amazement over, we gladly welcomed 
Alec back to the land of the living. ‘he poor fellow was covered with ice from head 
to foot, and had a most spectral appearance. As soon as he was thawed out— 
thermometer forty-nine below zero—he told the following story: They made a gooe 
run to Quesnelle, arriving there Christmas Day, and started two days after to returr 
by the river. There was, however, no appearance of ice at Quesnelle, so they pu 
the dogs and load in a canoe, and taking another Indian to return with the canoe, polec 
their way slowly up to the Cottonwood canyon. Above this there was every 
appearance of good going; the river was frozen over, and the canoe accordingly sen 
back to Quesnelle. But after a few miles up the river, the ice was found to be over 
flowed, and had to be abandoned for the woods on the bank; and then their troubles 
began. At most five miles a day couid be made through the dense underbrush, ant 
even then the process of “ doubling up” had to be adopted. Occasionally they woul 
try the river again, but as this generally resulted in one or both getting an involun 
tary bath, it had to be given up. Their provisions also ran short; but, falling i 
with Indians at the mouth of Blackwater River, Alec obtained some salmon, and th 
services of one ot the men to help him along. And finally, knowing how anxious © 
would be, he started ahead of the train from the Fort George canyon and arrived in th 
SS Ee ee ; 

* In the autumn of 1874. Mr. Jarvis was selected to make a winter exploration of the Smoky Rive 
Pass, with Mr. C. F. Hanington as assistant, and ‘Alec Macdonald, who was engaged to take charge | 
the dog-trains. As this was the only means of conveying supplies it was necessary to limit the numbe 
of the party, and also to dispense with all unnecessary impedimenta. a 

The outfit therefore consisted of a pair of snow-shoes, a pair of blankets, and some spare moccasil 
for each man; while a piece of light cotton sheeting was taken to make a tente d’abri, the ordinal 
canvas tent being too cumbersome. ; 

The supplies consisted of dried salmon for the dogs, and bacon, beans, flour and tea for the mer 
and were calculated to last two months. 

In December the party pushed forward to Fort George, and there procured four dog trains wil 
four Indian drivers, making a total strength (including those brought from Quesnelle) of twenty-fir 
dogs and eight men. At the beginning of January the party awaited the freezing over of the Frase 
and Alec’s return from Quesnelle (where he had been sent for more supplies.) 

At this point the narrative begins. 


149 


manner above related, The following day the Indians and dogs arrived; and 
piling everything on the sleds they could possibly hold, we made all final prepara- 
tions for our long tramp. The dogs from Stuart’s Lake had not yet turned up; but 
as they could not be more than four or five days distant, it was decided to push on, 
and wait for them at the cache made in the fall. The Hudson’s Bay Co’s accounts 
being put into shape and certified for payment, we bade adicu to our kind host, and 
turned our faces northward. 

The party now consisted of three white men, three Indians, and three trains of 
dogs, and the order of march was as follows: two men in front to “break track” or 
beat down the snow with their snowshoes to make a road over which the dogs could 
travel; then the three trains, with a man driving each—the lightest being placed 
first—and, lastly, Hanington or myself alternately bringing up the rear and making 
What is called a “ track survey” of the route travelled. The bearings were taken 
with a pocket compass, and the distance measured by pacing, forty paces to the 
chain being found a good average on level ground or ice, and this was continued the 
whole of the distance to Lake St. Anne, fifty miles above Fort Edmonton. The 
intense cold continued until the third week in January, and camping out under these 
circumstances had its drawbacks. Many were the frozen noses and ears during the 
day's march, but, then, the exercise helped to keep us warm; while in the camp at 
night the largest and most roaring of fires scarcely did more than burn the side 
turned towards it, the other being made thus more susceptivle to the cold. One 
curious effect of the extreme lowness of the temperature was to cause the fire to 
steam rather than smoke, and this with the very driest wood that could be found. 
Phe cold was also not without its effect on our four-footed companions; they fre- 
quently had frozen toes, and we were obliged to make moccasins of flannel and leather 
to protect their feet. One old dog, the leader of the Cariboo train, suffered a great 
deal from frost-bite, and on the third day out he was noticed to be very lame all the 
morning. A halt was called at noon to drink a cup of tea, and “ Marquis” lay down 
with the rest, but when a start was made the poor dog made a feeble effort to rise, 
gave one spasmodic wag of his tail and rolled over dead. His legs were frozen stiff 
to the shoulder; the minimum thermometer, exposed to the sun on top of the sled 
at the same time, registered forty-six below zero. A hole in the snow on the bank 
was the only grave we could make for him, and a spare dog being harnessed in his 
place the expedition pushed on, not without sinvere regret at our loss. The travelling 
was good on the main river, there being only four or five inches of snow on the new 
und smooth ice, and we made pretty long marches, but the snow began to get deeper 
when we turned up the north branch of the Fraser, at the head of which it was 
hoped that a pass through the mountains would be found. Six days after leaving 
Fort George, the cache was reached, and found not to have been disturbed either by 
Indians or wild beasts. Here the sleds were unloaded, and Hanington, with two 
rains and two Indians, went back to the mainriver, thence to go to Bear River, where 
ne of the Indians had a salmon cache, and to bring two sled loads of dried fish—about 
ix hundred—back with him. Alec and I, with the other train, went forward up the 
1orth branch to explore and break track; and six days later the whole party 
eunited at the cache, less the one Fort George Indian, who, having handed over the 
‘almon, had returned overland to his village. A heavy fall of snow during two days 
endered the return journey tedious, and Hanington had to adopt the old plan of 
loubling up. The snow falls soft and moist here, and has a wonderful faculty of 
idhering to the sleds, as well as piling up under the bows, making killing work for 
he dogs. 

_ the following day the trains, three in number, furnished by the Hudson’s Bay 
Jompany, made their appearance with good loads of fish, and a most acceptable 
ackage of moccasins. The fullstrength of the party was now six trains (or twenty- 
Our dogs) and cight men, part of whom only were intended to go all the way, there 
10t being enough supplies to take them all through; some were, therefore, to be sent 
wack when the summit was reached. A whole day was spent in loading up and “ Jash- 
ng” the sleds, repairing harness, moccasins, &c., and it was dark before all was 
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ready. A small amount of provisions for dogs and men was left at the cache for 
those who were to return this way to Fort George. [rom our camp, which was on an 
island at the foot of the first canyon, we distinctly heard the sound of chopping on the 
opposite bank just as we were turning in, but noone could be persuaded away from the 
warm camp to solve any such mystery as this; although every one agreed there was 
something strange about it, no tracks having been seen ; and if it were Indians, they 
would have been round our fire ere this. Yet there were the distinct and separate 
blows of the axe, and the crash of the falling tree on the river bank not two hundred 
yards from us, and the most careful search the following morning failed to show that 
any such thing had taken place. So much for the power of imagination. The great 
cold of last week had abated since the snow storm, and we managed to keep very snug 
in camp and warm at night by sleeping two together, and pretty close at that. 

An early start was ordered and an early start was made, for we all saw clearly 
that no time must be wasted if we were to get over an unknown and apparently an un. 
limited distance, on a known and very limited supply of provisions. All my work of 
road making was useless, the heavy snow having sunk the ice and covered it with 
slush, completely obliterating the old track. We had to put four men ahead to make 
the road, the other four driving the six trains, and even then the progress was very 
slow. Just before noon one day Alec went to the bank where a small rill was drip. 
ping over arock, for a drink, when he suddenly disappeared, the ice having given 
way and the water being deep at the foot of the rock. Johnny, however, was quick 
enough to make agrab at his head ashe re-appeared, and beyond the wetting no dam 
age was done. In the course of the few succeeding days nearly every one had a sim. 
ilar experience, though not such a complete ducking ; on one occasion I went through 
only as far as the waist, catching the ice on both sides with my hands, but the current 
caught the snow shoes, and, turning them upside down, held them as in a vice, and 
the united efforts of all were required to extricate me. Hanington, being longer of 
limb, generally escaped by throwing himself flat on his face, when his body woulc 
land sufficiently far from the hole to be on sound ice; but the ice soon set firmer, anc 
unless in the vicinity of open water was always safe. 

The valley of the river we were following was about 9 mile wide, and running 
directly south-east as far as the eye could reach ; on both sides were high rocky 
peaks covered with perpetual snow, those on the right bank being spurs of the mau 
chain of the Rocky Mountains along whose base we were travelling. There wer 
apparently no obstructions to an easy passage within sight, but we were sadly de 
ceived, for less than fifty miles from the cache we found ourselves at the bottom of : 
one hundred foot fall, with thickly timbered hills six hundred feet high on each sid 
of it: these rising abruptly from the water’s edge seemed to offer no footing for : 
snow shoe, much less a practicable trail for a dog-sled; but after half a day’s carefu 
exploration the only practicable plan was adopted and aregular track graded rount 
the face of the bluffs. The great depth of the snow was serviceable to us here, fo 
with snow shoes as shovels, and poles and brush to make bridges across the interven 
ing gullies, a path four feet wide was soon made to the head of the first fall. But w 
were by no means through the canyon yet; for a mile more the river was confine 
between perpendicular walls of rock up which there was no climbing, and we had t 
seize on every “coign of vantage,” narrow ledges of rock, banks of ice and snov 
clinging to the edge, bridges from one huge boulder to another; with the dark wate 
boiling and foaming at our feet, ready to engulf anyone who made a false step. Bu 
the good ice was reached at last, and the party pushed on, well pleased at having su 
mounted so formidable an obstacle. Our joy, however, was of short duration, fo 
once fairly launched in the mountain range canyon succeeded canyon, and the bed ¢ 
the river became so full of boulders that progress was reduced toa minimum. Abou 
this time, too (the beginning of February), the weather was very stormy and th 
falls of snow were frequent; the snow-shoeing become very laborious, and everyone’ 
spirits depressed in consequence. Several moose showed themselves on the rive! 
but neither the time nor the inclination for hunting (and perhaps the lack @ 
necessity) induced us +o go after them, so they were allowed to trot off in peace 
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Great numbers of ptarmigan passed over our heads in some of the canyons, but as the 
shot-gun had long ago been voted a nuisance and left at Fort George, they approached 
with impunity. 

So great was the depth of snow here, that several times when standing on the 
blankets in camp (the snow having been shoyelled out down to the moss) we could 
not see over the edge of the hole in which we were; and the wood pile was frequently 
overhead. But on the river itself the depth did not exceed two feet or two feet and 
a half; into this, however, the snow-shoe would sink a good foot, and coming up with 
a small avalanche on the toe at each step, caused many blisters and occasional 
mal de raquette. 

The valley soon took a sharp turn to the north-east and entered the main range, 
while the river decreased in size, dwindling down to a mere creek tumbling down the 
mountain side. Here we left the dogs, and Hanington and I, with a couple of men 
each, did what climbing we could to discover the source of’ the river, cach taking a 
different branch. But they both terminated in the same way, a small muskeg or 
swamp, of a semicircular form, surrounded on three sides by high bare rocky peaks, 
between which the long, clear blue line of the glaciers was painfully apparent. A 
return to camp was all that could be done—evidently no pass this way—-and a long 
discussion over many pipes did not much help matters. As Hanington said: “ We 
“seem to have got to the back of the north wind,” and I reluctantly gave up the 
idea of any more exploration in that direction. We were certainly in the heart of 
the mountains and would no doubt have admired the magnificent scenery under any 
other circumstances (out of the window of a Pullman car, for instance) but the 
fecling of disappointment was too strong just now ; scarcely even allowing us to 
take notice of the gambols of the “ Bighorns” a thousand feet above us, who could 
be discerned through the field-glass taking stock of the intruders, and strutting up 
and down with a challenge, as it were, to scale the glacier and meet them on their 
own ground. There yet remained a possibility of getting through by a more 
southerly pass, and this might be reached by going up the south fork of the river, 
the mouth of which we passed a few miles above the cache. The sleds were 
accordingly loaded up, and we returned down river to the “ Forks” where we camped 
on the 12th February. Here we rested a day; and as the number of the party 
might now be reduced, there being a smaller amount of supplies to carry, two of the 
Indians and two of the hired trains were sent back to Fort George. Both dogs and 
men felt the good of a day’s rest, after a month of incessant hard work. 

The returning party carried with them our best wishes, and a letter to the Chief 
ut Ottawa, explaining the position and announcing my determination to make 
mother attempt to find the Smoky River Pass, by following up the south fork of the 
north branch of the Fraser River. A small hand-sled having been made (by cutting 
lown one of the large ones) three men started off with their blankets and a week’s 
provision on it, the other three to follow a day later with their dog-trains. By this 
means it was hoped that a good track might be secured, and the work be made easier 
or the dogs ; the trains, owing to the reduced number, being now loaded as heavily 
is at the start ; and although the plan worked well for a week, the mild weather 
ind almost total absence of frost at night, caused it to be abandoned at the end of 
hat time. 

Searcely had we lost sight of our camp at the “Forks” when we came to a 
nore mighty canyon than any yet encountered, which necessitated a detour of about 
hree miles overland to avoid it. In attempting at first to get through the canyon and 
hus avoid a portage through the woods we went over some very doubtful places, at 
me of which the rocks were overhanging to such a degree that Hanington had to 
ake off his snowshoes (he going first) and creep along a ledge on hands and knees 
or fifty yards, while just beyond this, a fall (not very lucidly described by an 
Indian as being “ high all-the-same one stick ”) put a stop to any chance of getting 
hrough the canon. Returning ‘along the ledge, part of the snow slid away, but 
Hanington successfully imitated a limpet, clinging to the rock until a pole was held 
ut to support him past this somewhat dangerous spot. In grasping the pole, 
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however, he let go one of his snowshoes, which whirled away down stream and was 
given up for lost, when a sudden turn of the eddy brought it to the surface near 
enough to be fished out with the pole. At the south end of the portage the descent 
to the river was very steep, and with only one driver to each train, their downward 
course could not be confined to ordinary speed. The usual method of “ putting or 
the brakes” by turning the sled on its side, and sitting on the curved bow was of no 
avail here, for in attempting it I was hurled to one side, and the whole train went 
pell-mcll to the river, fortunately without doing any more harm than the breaking 0! 
a few traces. But Hanington devised a cunning plan, and “anchoring ” his sled bj 
the tail-rope to a tree was enabled to lower it gently for a short distance. When. 
however, he let go to change the rope from one tree to another, it became 
unmanageable and the whole voncern started on its downward career, promising ¢ 
repetition of my descent ; but scarcely had the sled got abreast of the dogs when i 
sheered off to one side of a small sapling, they running or rather rolling on thi 
other. The sapling bent, and the impetus carried the whole train out on it about 20 ft. 
the dogs hanging by their traces and just counterbalancing the sled, and swaying uj 
and down in most ludicrous plight. A few blows with the axe set them free, anc 
the river was reached without further mishap. The water had overflowed the 
ice in many places above the canyon, and this impeded our progress very much, as the 
bottom of the sleds had to be scraped every half mile to get rid of the slush sticking 
to them, which would soon have turned to ice. The sight of one small bit of clear 
glare ice was hailed with a shout; even the dogs seemed to enter into our feelings 
and set off at a scamper to cross it. But it was like a mirage in the desert, onl} 
meant to deceive, for no sooner did the weight of the sled come on it, than in it went 
dogs and all—the ice proving to be no more than a quarter ofan inch thick,and probably 
only frozen the night before. The water, however, was only a couple of feet deep, 
so they were easily fished out again. On the banks we saw several marks of olc 
chopping, and at one camp found a very old axe, like thore made years ago by the 
blacksmith. at York Factory, on Hudson’s Bay. This was cheering to the whol 
party, as it seemed to prove that we were on the right road to the desired pass. Olc 
Indian stories tell of the time when the Crees used to cross the mountains here, anc 
even bring horses as far down as the first big canyon. 

The valley of this branch is very similar to the one first followed ; and at abou 
the same distance from the Forks it also turned off to the north-east, and we enterec 
the Rockies again. Here there was a great deal of open water, caused probably by 
the extreme mildness of the weather for the last few days. There occurred her 
one ot the most sudden changes we ever experienced ; going to bed one night with 
all our available clothing on, and the thermometer at forty-two degrees below zero 
we were awoke next morning by the pattering rain on our faces, and found the 
temperature had risen to forty—a change of eighty-two degrees within eight hours 
We were enervated by this, as it appeared to us, sultry heat, and the dogs went alongs 
panting, with outstretched tongues. Our snow-shoes also gave way, being thorough]; 
water-logged, and half a day had to be devoted to repairing damages. During this 
afternoon, Alec noticed one of his dogs, a fine bull-pup named “ Captain,” wandering 
about in an unsettled way, but he finally brought himself to anchor on top of thi 
wood-pile (turning round twice as all dogs do before lying down, because, I suppose 
“one good turn deserves another”) a post that he ever after successfully hele 
against all comers; and he even went the length of plainly intimating that he 
desired to be fed in no other place than that. As“ Captain” was a great favourite 
his very reasonable request was acceded to, though not without sundry pitchec 
battles between himself and the Husky (or Esquimaux) dogs, who seemed to objec 
to any partiality. | 

The entrance to the Pass is very grand, being guarded on either side by high 
pyramidical peaks towering two to three thousand feet above the valley and covere¢ 
with perpetual snow. ‘To the most prominent of these points we gave the name o 
“ Mount Ida,” and it was here we saw one of the most magnificent of the many fine 
glacicrs along the route; it could not have been less than a mile long, and five 
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almost imagine seeing the rocks underneath and through it. Just when I had chosen 
a place to camp, a roll as of distant thunder was heard, and a mighty avalanche seen 
rolling down the mountain side just above us, the masses of ice and rock chasing one 
another and leaping from point to point as if playing some weird, gigantic game. 
While we were discussing the probability of its reaching us—which however was 
strenuously negatived—down came one huge boulder as though making directly for 
us; but being turned aside by the trees as it crashed through them, plunged into the 
river a chain in front of the dogs, who appeared puzzled to account for its sudden 
arrival. It was of limestone and about ten feet in diameter. We did not camp near 


_ The next day the stream began to rise rapidly and become much smaller, a good 
deal of open water drove us from the ice into the woods ; and finally a sudden termina- 

on of the valley and the usual small stream trickling down the mountain side, showed 
onclusively that no practicable pass existed here. But the weather was fine, cold 
and exhilarating —and I decided to push on to the summit, if there were such a thing 
possible. Abandoning the creek, we climbed a couple of thousand feet to a lake 
whose dimensions were shrouded in mist—all we could tell about it was that it is the 
head of one branch of the river we have followed up. Leaving the camp near the 
lake, Hanington and I went ahead four or five miles, and passing through as many 
lakes nearly all at the same elevation, hailed with joy the appearance of water running 
to the east, and returned to camp to tell the welcome news ; at the same time making 
known my intention of pushing on towards Edmonton, rather than to turn back after 
having gone so far towards it. Everyone being anxious to see “the other side” wo 
ere off at grey dawn and well across the large lake before the rising sun gave a splendid 
lew of the surrounding country. The Jakes lie na long deep gorge running due 
east and west through the mountains, about a mile wide, and perfectly straight for seven 
or eight miles. Having discovered the exact spot at which the waters divide, several 
trees were blazed, and having marked one of them in a conspicuous position, as the 
* Boundary between British Columbia and the Nor’-West Territory,” with our names 
and the date, we started “Eastward ho!” with more satisfaction than we had felt 
formany aday. At the little stream issuing from the east end of the lakes we took 
our first drink of water flowing to the Arctic Ocean, and supposing we were at the 
head of Smoky River, we christened the peak which guards this end of the pass, 
“Smoky Peak.” The stream soon became large enough to travel on, and with such 


mn evident down grade as to call forth allusions to facilis descensus Averni; and by 
nyerse ratio, the lower we got the more our spirits rose. The most curiously 

ticeable fact was the rapid increase in the size of the river, which, at the end of the 
irst day’s travel on it, was already a couple of chains wide, and this without the 
visible addition of any branches which would help to swell the volume of its waters. 
arly the second morning, we met with a check ; Hanington and I were ahead when, 
m turning a sharp bend in the river, an immense abyss yawned before us, and we 
itood on the very edge of a fall which proved to be two hundred and ten feet high, 
ind over which, had the morning been at all misty, we would probably have walked. 
rhere was no sound of falling water to give warning of the dangerous proximity ; 
nd it afterwards appeared, when looking up from below, that the whole party had 
een standing on what was merely a proiecti ng cake of ice and snow, not more than 
Pcouple of fect thick The left bank appeared most favorable to make a portage* on, 
nd we had to go back a short distance to climb the hill on that side. I took the first 
pportunity of descending again to the valley of the river, sitting as usual on the 
leels of my snowshoes, but taking some rather ugly and unforeseen jumps over sundry 
ittle bluffs near the bottom, and finally landing minus mitts and cap, full length in 

Open water, fortunately only about a foot deep. The others continued the portage 
tther, as it was impossible to descend near that point with the dogs; but they had 


used here to signify leaving the river, as in canoeing it applies 
carry the cargo, and sometimes the canoe itself, from one water 
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eventually to come down a place very nearly as steep, where one of the sleds broke 
away from the driver, and coming in violent contact with a log in its downward 
career, made a sandwich of the unfortunate dog nearest the sled, and broke the 
“nose” (or turned-up bow) into a dozen pieces, besides damaging the harness. This 
was our first serious calamity, but, the dog excepted, everything was set straight in 
a couple of hours—the poor animal was past all care when the sled struck. <A trivial 
incident like the death of a dog (and especially such mongrel curs as some of ours 
were) would not affect one seriously in a civilized community ; but it cast quite a 
gloom over our little party, and even the dogs looked at one another, as who should 
say, “It may be my turn next !” 4 | 

At the foot of this canyon we found ourselves fairly out of the mountain range; 
the few spurs that follow down cach side of the valley are low and timbered to the 
summit (or rather were, for the whole country has been very recently burned over), 
and the bare rocky peaks were soon lost sight of behind us. The next day we saw 

marks of Indian chopping, and camps, apparently of last summer; and here, for a 
distance of twenty miles, we noticed the almost total absence of snow, a phenomenon 
said to occur all along the eastern base of the mountains. At one of our camps there 
was not more than two inches of snow anywhere in the vicinity. Our rate of 
travelling improved in consequence, and we made one big drive ; but next day the 
old state of things returned, and the snow soon reached its average depth of two and 
a half fect, making the walking terribly heavy. This told on the dogs, who were 
getting tired out with their incessant hard work, and we had frequently to leave the 
sleds standing and the whole six go ahead to break track, then three return to bring 
on the trains, and still find the snow so soft, even after the passage of nine pairs of 
snowshoes, that the poor animals would wallow through it up to their bodies. It 
soon became evident this sort of thing could not last much longer; it was beginning 
to tell on the men as well as the dogs; and another cause for uneasiness suggested 
itself, “ what if this be not Smoky River at all, but some other branch of Peace 
River, which will take us away, goodness knows where, if we follow it ? ” For we 
knew by our latitude, obtained by observation, and our approximate longitude, 
calculated by dead reckoning from the track survey we were making, that our course 
to strike the Athabasca River and the country we wished to explore between it and 
the Saskatchewan River would be about south-east, while we were now travelling 
right angles to this course, or north-east. 1 could not, however, abandon the hope oi 
the river shortly turning to the east, or even more in the desired direction, 80 we 
held on a few days longer. But scarcely a day passed when the dismal howl of the 
dogs did not announce to our unwilling ears that another of their number hae 
dropped exhausted in his tracks; and it soon became very evident that we must pu 
our best foot foremost in order to get through with safety to ourselves. At camy 
this night we saw a number of old Indian lodges, and marks of a horse-trail havins 
been cut through the woods; this encouraged us to think we were on Smoky River 
as Alec knew the Jasper Valley Indians had a trail by which they go in summe 
to it, but in winter we cannot find sure proof that it is a trail of pack animals. f 
long and earnest consultation, in which three different propositions were. made: Ist 
to assume we are on Smoky River, and to follow it to Peace River and For 

Dunvegan ; 2nd, to go east to Fort Assiniboine, on the Athabasca ; and 3rd, to go sout 

east to Jasper House, ended in the adoption of the latter; and the following day 

finding the river turned still more to the north, orders were given to camp early, a 

a suitable place chosen to build a cache in which to leave everything that coil 

possibly be spared. Going ahead a couple of miles to look for a good place to leav 

the river, we came across a very old and indistinct snowshoe track coming down on t 2 

river and after half a mile leaving it again, but without the least vestige of a tracki 

the woods. This part of the country is evidently not much visited in winter; th 
scarcity of game would account for this, for we have seen absolutely nothing sin 

leaving the mountains. We certainly expected to get deer or moose to cke out 0 

stock of provisions, now becoming very small, but not a single one has been visibl 

lately. Next day, the 5th March, we remained in camp to take a much needed : 
3 
b 
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and to make various repairs. I determined, if possible, to take one train to Jasper 
House, and Alec’s was selected for that purpose; the other two sleds and their 
harness, together with superfluous clothing and instruments, were placed in a small 
log hut, six feet by four, and three feet high, built for the purpose, and the names 
and date marked on surrounding trees. Knowing the extreme difficulty of getting a 
loaded train through the woods, each one was to carry his blankets and share of the 
provisions, while the salmon were made into little packs and divided among the dogs, 
who would surely be able to get along with these small loads (not more than fifteen 
pounds apiece). The following day we started early, and by this must be understood 
a couple of hours before sunrise, our usual time for departure from camp being as 
soon as we could see to put one foot before the other, which necessitated rising at 
four o’clock every morning throughout the whole winter. 

Going a couple of miles down the Smoky River we turned off to the south up 
a small creek, being anxious to keep as long as possible out of the woods; but so 
much time was lost in following its various turns and windings that we struck off 
to the south-east and pushed on, over hill and dale, regardless of anything but pro- 
gress on the course laid down. We soon got into a terrible thicket of small black 
pine, growing so close together that we could scarcely force a passage through them ; 
and atsun-set we laid down tired out and disgusted at having only made seven miles. 
Another couple of miles in the morning brought us to a river, the counterpart of the 
one we left, and which is probably its south branch. The high bluffs on the south 
side looked so forbidding that we went a couple of miles up the river, till we found 
a small creek coming in from the south-east, up which we turned. Looking for dry 
kindling wood in a drift pile of brush and trees at the mouth of this creek, Alec 
ealled our attention to what seemed a veritable saw-log, evidently cut by a white 
man (the Indians do not tackle anything over six inches diameter) and which must 
have drifted down from above. This puzzled us considerably. Was it possible we were 
on the Athabasca? Common sense said no; but then, how to account for the saw- 
log? Ifit be the Athabasca, then by keeping on our course we must soon strike the 
Macleod River; and the river we followed down from the mountains must be either 
Riviére 4 Baptiste or Old Man’s River, and not*the Smoky River as we thought. 
But we pushed on to the south-east,and only discussed these abstruse questions over the 
camp fire. The country was very broken, and consisted principally of long high ridges 
crossing our course at right angles, and covered with small pine of second growth. 
The frequent “ups and downs” were hard on the poor dogs, who were very weak, and 
fell exhausted daily; in order to spare them any more suffering,the stragglers received 
a coup de grace from one of our revolvers, and the others, “ closing up ” continued the 
march, only howling a requiem over their dead companions round the camp at night. 
From the top of one of the highest ridges, a perfect “ Hog’s back,” we caught sight 
of a deep valley at our fect, and the Rockies fifty miles away to the south. This must 
be the Athabasca, and we hastened down, eager to reach a known point; but only to be 
disappointed, for it turned out to be a vast muskeg, nearly treeless, and from which we 
got a good look at the mountains away to the north-west, almost as far, we imagine, 
as “Smoky Peak.” We must surely come to some water running the other way 
soon, which will be a sort of guide to us. Near camp to-night I found signs ofa trail, 
a few trees having been blazed, but it did not appear to run in the right direction for 
us. Another high ridge loomed up in front, and surmounting it after much hard 
climbing, traces of the trail were again found, with old Indian camps and the head 
waters of a river running to the south-east. Surely we were now approaching the 
Athabasca ! We plucked up heart and made a good day’s march. But the blazes, at 
first easy to follow, become indistinct and finally lost before night, and when orders 
were given to camp Hanington and I started offin different directions to look for them, 
leaving Alec and the Indians to make the camp. On my return I found the Indians 
ma mournful state of despair,declaring they were lost and would never see their homes 
wain, and weeping bitterly. It took a great deal of persuasion to set them on their 
legs again, and had there been any possibility of their running away there is but 
ittle doubt that their fears were so worked upon that they would soon have availed 
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themselves of it. But they knew their only chance of coming through in safety la 
in remaining with the party, and they submitted to our arguments, though we found 
it somewhat difficult to use persuasive eloquence where we were not quite sure of the 
soundness of our own reasoning. The river, as usual, began to turn off to the north- 
east, so we decided to leave it and follow the old south-east course, which has so far 
led us into no great difficulties. The dogs decreased rapidly in number and size; a 
great favorite of mine, one of the Cariboo dogs, called ‘“ Buster ’’—probably a con, 
traction of Filibuster—could not be coaxed away from the camp fire this morning, 
but no one had the heart to put an end to him, so he was left to his fate, not without 
many regrets By this time we expected to have been near the mountains seen some 
ays ago, and possibly may have been but a thick mist shrouded everything for a couple 
of days and we groped along almost in darkness. But one bright morning the rising 
sun dispelled the mist, and from an elevated and burnt side hill on which we were 
travelling, Alec caught sight of a, to him, well-known feature in the landscape, the 
“Roche a Miette” whose peculiar and distinct profile was plainly visible about 
twenty-five miles south of us. This mountain is opposite Jasper House, at the eastert 
end of the Yellow Head Pass, and the sight of it was an immense relief to the mind; 
of the leaders of the party, since it was from the Hudson’s Bay Company’s post there 
that we expected shelter and supplies, the latter having now reached very smal 
proportions. The packs were thrown off in the snow, and we took a long rest an¢ 
smoke —the feeling of security after the anxieties of the past month was too pleasant 
to be rudely disturbed, and even the stolid countenances of the Indians lighted up at 
the thought of a good feed and a respite from their incessant labours. But sitting o1 
a log would not advance us much, so we marched off again, and getting on the ice 01 
three or four small lakes made good time towards our goal. A bluff precipice inter. 
vening soon shut out our view, and to avoid it, we turned away to the left, cross gt 
high and heavily timbered hill, on the eastern slope of which we camped, with pleas 
ant anticipations of returning to the land of the living on the morrow. But afte1 
supper Alec was seen stealing quietly away from camp, and being closely questionec 
on his return, admitted that he had gone to take another look at the “ Roche” b 
moonlight, to assure himself that he was not mistaken. The bare possibility of suck 
a thing alarmed us, and the evening did not pass as cheerfully as it begun. One 
thing was very evident, if that was not the Roche 4 Miette and the Athbasca in thi 
hole at our feet, we might as well give up the hope of ever finding either, and thi 
prospect was not inviting. But we slept well, nevertheless, for the clear bracing air 
plein (not to say meagre) diet and constant hard exercise, ensure that. 
About three miles from camp next morning we found ourselves on the benches 
overlooking the long-sought river, and it became a perfect scamper who should reael 
it first—mal de raquette was forgotten, (though it is generally a pretty attentive 
companion) and the half-starved dogs staggering along after us, joined in the enthu 
siasm with the most feeble of barks. But the effort was too much for them, and on 
more faithful servant dropped in his traces a few yards from the river bank 
Ascending the river a couple of miles we came to the “Lac a Brilé” where thi 
ice was almost glare, the snow being blown off by the furious winds that rush dow! 
through the Pass like a funnel; and we travelled without snow-shoes the first tim 
for three and a half months. The cight miles up this lake was soon got over, an¢ 
arriving at the Fiddle River Depét (built by Mr. Moberly) we were cordiall 
received by the Iroquois Indians camped there. An immense dish of boiled rabbits 
set before us disappeared in quick order, and after this good meal we were mor 
reconciled to hear the Company’s post at Jasper House was abandoned. What was noy 
to be done? We were at least ten days’ journey from Lake St. Ann’s, the nearest pos 
we could depend upon, with only about two days’ supplies remaining. The Indian 
could not give us anything, so we seemed to be in a tight place. Buta long talk with al 
old squaw, who spoke very good French, ended in her promising to get everything 
that could be spared for us in the way of provisions, and the opportune display of : 
little money, raised the auri sacra fames to such a pitch that, early next morning 
by collecting from the various lodges round, we scraped together some sixty pound 
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f dried deers’ meat; and as there was no immediate prospect of starvation, a halt 
vas ordered for the day. I and one of the Indians rode up to Jasper House, about 
even miles by the trail, where a quarter of mutton (mountain sheep) had been 
ached. There was nothing at the store but a little powder and shot; so we returned 
o the Depot, and the afternoon was spent in dividing the provisions into packs. 
fhe number of dogs was now reduced to seven, and as they were too weak to travel 
—besides not being able to spare them any food from our scanty supply—it was 
ranged that the Indians should take care of them until they could be turned over 
0 the Company or some of our own people. Having bought some moccasins and 
ewarded our kind entertainers, we shouldered our packs and turned our faces 
owards Hdmonton. 

The wind blowing as usual directly down Lac a Bralé was this time in our back, 
it the ice was so glare that we could not keep our feet; and after staggering and 
reeping along for half a mile, we had to put on our snow-shoes and skirt the shore. 
Jn the Athabasca the going was good, and we were not long in making the twenty- 
ive miles, to the point where we intended to leave the river. Keeping to the north of 
he line run two years ago by Mr. Moberly, we marched nearly due east to the 
lacleod River; but our progress was very slow owing to the great depth and softness 
{the snow as well as the dense thickets and tangled brilés we had to force our way 
hrough. We were fortunately not encumbered with dogs, or we would have spent 
till more time in choosing a passable road for them. From what is called the 
‘Macleod Portage” the last view of the Rocky Mountains was obtained, and few 
mong us were loath to turn our backs on the scene of toil. The view from the east 
md of the portage is very fine; a panorama of immense extent lay at our feet, and 
he horizon for a distance ‘of fifty miles was bounded by the lofty crests and snowy 
yeaks of the “ backbone of the Continent” rendered more beautiful than ever by the 
‘osy hues of the rising sun, and becoming more and more interesting to us as we left 
hem in the distance, and shook the snow from off our feet against them. Shortly 
fter going down on to the Macleod again, we met the Hudson’s Bay Company’s outfit 
roing to Jasper House to trade with the Indians we saw there; and from them we 
vere fortunate enough to get a little tea (ours being exhausted), and a few pounds of 
emican to recruit our very scanty larder. But our pleasure at having their track to 
ravel on and thus save our weary legs was dashed by learning them to be eleven 
lays oul from Lake St. Anne. <A careful division of provisions that evening gave us 
our days more, or perhaps five, if we could manage with less than a pound a piece 
ach day ; and we did not like the thoughts of what we were to do during the other 
ive or six days. But there was nothing for it but to push on and hope for the best, 
0 we followed the track two days down the Macleod. Here it became completely 
nowed up and overflowed ; besides which, I thought it a round about way to follow 
he river, with all its windings, so far; and accordingly struck off due east towards 
Jirt Lake, which we were fortunate enough to fall in with next evening. 

A curious sensation of numbness now began to take hold of our limbs, with an 
nwillingness, or rather inability to push one snowshoe before the other after lifting 
bup; this gave us the appearance occasionally of “marking time” and would no 
oubt have been amusing to a well-fed bystander ; but to us it was no laughing matter. 
'requent cramps in the hands, caused probably by the pressure of the pack-straps on 
he shoulders, also added to our discomforts. A couple of rabbits opportunely ap- 
earing near camp gave us an apology for a breakfast ; and the evening of the third 
ay after, we reached the Hudson’s Bay Company’s post at Lake St. Anne. ‘The in- 
ervening time was probably spent in a sort of mechanical progress, for nobody seem- 
d to have any very distinct ideas, except on the subject of looseness in the region of 
he waistband. We jwere very kindly received by Mr. McGillivray, the officer in 
harge, who set us down at once to a good meal of white-fish and potatoes; and, after 
he manner of starving men in general, we ate a great deal more than was good for 
is. There never was a more welcome riddance of a burden than when we threw 
Own our packs and took off our snow-shoes at Mr. McGillivray’s door, for although 
he loads did not probably exceed thirty pounds each, they felt, on our weak shoulders, 
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like a hundred. The next day was given up tomuch needed repose ; and there bein; 
a beaten road from here to Edmonton, I arranged with Mr. McG. to furnish a coupl 
of horses and sleds to convey us there. , 

We made the fifty miles to Fort Edmonton in a day and a half, and were hosp 
tably received there and entertained by Mr. Hardisty, the gentleman in charge c 
the district. But our four days’ rest was not very enjoyable, we all suffered mucl 
from cramps in the limbs; and the sudden change from semi-starvation to a liberg 
diet brought on an attack of dysentry, and it was some days before we completel: 
recovered our strength. As the two Indians belonging to Stewart's Lake have t 
return there in the spring, I made an arrangement with Mr. Hardisty to keep ther 
at his Fort in the meantime, and to give them a pack-horse and provisions as soon a 
the snow goes, to return by way of Jasper House and Téte Jaune Cache. Som 
horses of Moberly’s party having been left at the Fort, we obtained ten of them, an 
procuring flat-sleds, buffaio robes and some necessary additions to our wardrobe ; an 
taking charge of a “ Packet” or mail for Fort Garry, we started east, with Jack Norri 
as guide, on April 7th. Although our horses were very poor—as was the case wit. 
the stock both of the Company and the surrounding farmers, owing to the insufficiene 
of last years’ hay crop, and the lateness of this spring—many horses and cattl 
having starved to death—we made the eighty miles to Victoria mission in four days 
We were lucky enough to get a little barley and hay there; and, a very sudden thay 
coming On, we remained with Mr. Adams, the gentleman i: charge of the Company’ 
post, for two days. The horses benefited by the rest and feed; and as we imagine 
the winter to be at its last gasp, and that the snow would soon leave us altogethe 
we concluded to exchange the flat-sleds for carts, to be obtained at Fort Pitt; usin 
in the meantime the pack-saddles brought for this purpose from Edmonton. W 
accordingly started with five packs and five light (or unloaded) horses—and to avoi 
the snow in the woods near the Fort, followed down the Saskatchewan on the ice 
But as this was knee-deep in water, we could not bear it after the first day; an 
climbed the bank again where we, with our snow-shoes, made much better progres 
over the drifts than the horses did through them. But the snow gradually got les 
and patches of bare ground appeared; being seized upon with avidity by the hal 
starved animals, glad to get a few blades of grass without “ pawing” (diggin. 
away the snow with their hoofs) for them. We hung up our now useless an 
tattered snow-shoes on a tree, with suitable inscriptions. Water began to trouble u 
more than snow, for all the small creeks were breaking up, and invariably overflowe 
their banks. In some of them, the old ice (though under water) remained soun 
enough to carry us safely over; but in more than one instance—and notably at “ Dog 
rump Creck ”—the whole valley, a quarter of a mile wide, was covered with a rushin, 
torrent. Riding out to explore this waste of waters (up to the horse’s shoulder 0 
the flats) I suddenly plunged into the channel, but in spite of the shock of the i¢ 
water up to the neck,—the horse swimming low—was able to guide hit 
across and effect a landing on the other side. The rest soon followe 
this involuntary example, and hauling the pxrck-horses across with — 
tow-line reached the east bank in a cool condition. A keen north wind soo 
coated us with ice, and as we had to go a couple of miles before finding any firewoo¢ 
we were tolerably numb and shaky. The thaw, which we so confidently anticipate¢ 
came on but slowly; so that there was still a foot of snow when we reached For 
Pitt, six and a half days making the one hundred and twenty-two miles from Victorié 
Mr. McKay kindly placed a room at our disposal, and fed us with his best. We her 
left our pack-saddles, taking in their place two carts. The ice on the Saskatchewat 
had broken up on the 18th, and the river, rising higher than usual, reached almos 
to the gates of the Fort. Wild fowl arrived daily ; and, although the depth of snoy 
seemed to render carting rather premature, the signs of spring were so many tha 
it could not be long before it came. At the first hill we came to after leaving the 
Fort, our troubles began; for some of the horses had no idea of being in harness, ane 
no amount of persuasion would bring them to collar—harshness and kindness wer 
tried alike in vain, and for some days we had to change horses at every steep place 
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he most incorrigible ones were subdued by the half-breed remedy of tying a rope 
om the shafts of the cart to the horse’s tail, and by means of this novel tandem we 
merally succeeded in getting out of the worst places. But the drifts caused more 
lay than the hills; for the carts would generally run a little way outon to them and 
en settle quietly down to the axle; in many places we had to march up and down 
ore than a hundred yards, jumping on the crust to break it and make three tracks, 
ie for the horse and one for each wheel. The light animals were also driven 
rough first to help break trail. After a few days, however, the “baulky ” horses 
came knowing and refused altogether to venture into a drift unless unharnessed ; 
) that we had several times to pull the carts through by hand ourselves. As most 
the creeks were now quite open and very high, we rafted across them; not being 
favour of any more swimming matches. The rafts used by all travellers on the 
ains are after one pattern; an oil-cloth or tent stretched over a framework made, 
cording to circuwstanees, ot willows, waggon-box or cart-wheels. The latter mode 
e adopted; laying two wheels side by side, overlapping till the rim of 
1¢@ touched the hub .of the other, and lashing them firmly in this 
sition. A tarpaulin was then spread on the ground, and the frame laid 
pon it, the ends and sides being turned up and tied to the rims. In this 
anner we were able to transport all our impedimenta across any stream 
here the tow-line would reach, in three or four trips. But winter seemed to have 
pented its departure, and returned in the shape of heavy frosts every night, which 
ade our work of cutting through the drifts exceedingly labourious, and progress 
sequently slow. The crust became at last so solid that for forty miles above 
ariton we drove our loaded carts on its surface; and instead of avoiding the drifts as 
sretofore, steered for the biggest of them, knowing they would best bear us up. In 
us fashion we reached Fort Carlton on the 29th April, having taken eight and a half 
ays to come from Fort Pitt, a distance of one hundred and sixty-seven miles. ‘The 
ort stands on the south bank of the river, and when we came down the road on the 
rth side, we could see little else but immense blocks of ice piled many feet high on 
ther shore. After much shouting and gesticulation—the Fort being half a mile 
om us--we had the satisfaction of seeing a Mackinaw boat push out, and, skilfully 
voiding the floating bergs, come to our side. Hanington and I took the packet, and, 
‘ossing over, were well received and entertained by Mr. Clarke, the officer in charge 
“the district. As it was now late in the day, the rest of the party camped on the 
her side. 

The following morning, the horses were induced, after much persuasion, to trust 
1emselves to the boat, and everything was safely crossed in two trips. We pitched 
ir camp just outside the Fort, but Mr. Clarke insisted on our remaining in his house. 
he river broke up here a few days later than at Fort Pitt, and with more disastrous 
msequences. The water rose very suddenly and carried off the scow which was used 
3a ferry; and surprised some Indians, in the night, who were making maple sugar on 
n island twenty-five miles below; these poor-wretches took to the trees, but as no 
elp could reach them. dropped off exhausted one by one, till by daylight there were 
one left out of a band of adozen. At Fort a la Corne, a hundred miles lower down 
1¢ river, the water stood four feet deep in the Company’s storehouse, and all the 
oods had to be moved upstairs, the people themselves taking refuge in the hills at 
ae back. No news had been heard from Cumberland Louse, still farther down the 
Ver, and it was feared they might have suffered much, being situated in a low 
od flat region ; but it afterwards appeared that this was the very cause of’ their 
Mety, for the water, spreading over the surrounding country, lost the destructive 
fect it had when contined to a comparatively narrow channel, and passed harmlessly 


_ For three days after our arrival, a keen north wind delayed the departure of the 
how ; but the beginning of May was warm and genial, and we prepared to take the 
ad again. Some fresh horses were procured with great difficulty, and Alec brought 
me barley from Prince Albert’s mission, fifty miles down the river; the country being 
sported burnt from here to Ellice, and feed consequently scarce.. On the morning 


of the 5th May we climbed the hill behind the Fort and set our faces towards th 
rising sun. The snow was {nearly all gone, and we easily avoided the few remainin; 
drifts. We reached the South Branch of the Saskatchewan the same afternoon, ant 
spent four hours making two trips across with the scow, as a strong south-west win 
(down river) necessitated the hauling of the scow a long way up on our side to ensure 
making a good landing on the other. At the French half-breed settlement here the 
people were driven out of their houses by the rising waters, which seem to have been 
higher this spring than for many years past. The grass having all been burnt of 
last autumn, gives the country a cheerless aspect; and we had to go to the margins 
of lakes or swamps to find any feed at all for the horses; but they, pushing on at th 
rate of thirty miles a day, with the characteristic endurance of Indian ponies, dic 
not seem to feel the hardships of the trip as much as we had expected. . 

About forty-five miles from the South Branch we passed the “Spathanaw,” 01 
Round Hill, a conspicuous feature in the landscape; with a wooden crucifix on it 
summit, said to have been placed there by a worthy Bishop who spent Sunday at it 
foot. Not far from here, a road branches off to the south west, crossing the Soutk 
Branch above where we did, and here we met with the first appearance of civilized 
usages—a finger post with the following inscription :— 


Cartecn tas 1s. 6d. 
Gabriel’s crossing{ Waggon....2 0 
Horses..... 6 


Traverse de Gabriel Dumont. 


pL Wba® y" pave vac 1 Ss— > 


The latter statement was especially interesting; but we took it for granted thai 
those for whom it is intended can make more out of it than we could; so we went 
our way and reached Touchwood Hill Post on the evening of the 9th. Here we lef 
one of the hired horses, and as the others were already showing decided symptoms 01 
“oiving out’? we had to continue the journey on foot, without even the occasional 
rest of a mile or two in the saddle, the animals having to be spared for use in th 
carts. But, wearing only moccasins, we found the unaccustomed exercise beginning 
to tell upon us at the end of a hundred miles, and by the time we had accomplishe¢ 
fifty more, were so footsore that we were quite ready to avail ourselves of a seat in 
a cart for haif an hour when the half starved-horse seemed in a livelier mood than 
usual, A couple of days above Fort Ellice, we met two travellers, by name Living 
stone and Fraser, footing their way towards the mountains, thence intending t 
strike for the Cariboo mines. ‘They jogged along in primitive style, unencumbered 
by either blanket or provisions, carrying only a spare shirt, a gun and some ammuni 
tion. To save the necessity for a blanket, and also to avoid the heat, they slept: by 
day and marched by night. On the evening of the 14th we camped at the mouth 0 
the Qu’Appelle River, and crossed over to Fort Ellice early next morning ; ten days 
making the three hundred and sixteen miles from Carlton. Here we received every kind 
of assistance from Mr. McDonald, the gentleman in charge; who, having no availabk 
horses of his own, endeavoured to replenish our scanty stock by hiring or purchasing 
for us from others. We made but a short halt, crossing the Assiniboine River on the 
scow after dinner—the bridge having been carried away by the freshet—and pushed 
on a dozen miles to the east over a very good road. In saying good-bye to Mr 
McDonald, we parted with regret with the last of a number of gentlemen, officers © 
the Hon, Hudson’s Bay Company, who have shown us every kindness and extended é 
ready hospitality on every occasion we have come in contact with them. ‘To most 
if not all of them, we were personally unknown; but it was sufficient to say Ww 
were in need of help, to ensure at once their best endeavours on our behalf. 

We were delayed until ten o’clock next morning, as our horses had seen fit t 
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n their companions near the Fort, but we got past Shoal Lake before camping - 
In crossing the Little Saskatchewan River we had a good deal of trouble, 
vater was very swift and higb, being above the horses’ backs. The load had_ to 
ed on an improvised rack on top of the cart body, and by an ingenious 
nation of tow lines, the horse swimming and the cart afloat, they were safely 
ed across. This was our last excitement, except the breaking of an axle against 
mp a few miles farther on, and we soon reached the flourishing settlement at 
ird, second and first crossings of the White Mud River, where the farmers were 
with their spring occupations, but not over-sanguine of success, owing to the 
I scourge of grasshoppers, which has hitherto turned this fruitful colony into a 
waste ; 

Passing Portage la Prairie on the 19th, we reached Winnipeg on the 21st May, 
aving been five and ahalf months on our trip. At White Horse Plains we met a_ 
7 cavalcade going westward ; it consisted of Mr. McLeod and his two survey 
es, just starting for Edmonton and the Rocky Mountains, and their shinin 
glittering spurs and well-groomed horses contrasted with our battered and 
her-worn appearance. But we could afford to suffer by the comparison ; they 
d soon be as ragged as we were, and all their troubles were before them, while 


were just reaching the goal, pushed forward to over many a weary mile of 

tain and plain, and could take our well-earned repose in the happy consciousness 
having fulfilled the task allotted to us, and earned the approbation of him we are 
roud to acknowledge our Chief. 
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APPENDIX I, 


REPORT ON THE SURVEYS IN BRITISH COLUMBIA DURING THE YEAR 1875, BY 
MARCUS SMITH. 7 


Sir,—After a full consideration of the plans, profiles and reports on the surveys 
and explorations in British Columbia up to the end of the year 1874, it was deemed 
necessary that further information should be obtained before deciding on the line for 
the construction of the railway, and the following surveys were projected for the 
year 1875: 

1. A trial location survey from Waddington Harbour, at the head of Bute Inlet, 
to the neighbourhood of Fort George on the River Fraser, and it was understood that 
the location thence to the eastern slope of the Rocky Mountains, vid the Valley of 
the Fraser and the Yellow Head Pass should remain in abeyance until Mr. J arvis, 
then on his way across by the Smoky River Pass, should report. 

2. A preliminary survey from a point on the above line, by the Blackwater and 
Salmon rivers to Kamsquot Bay on the Dean Inlet. ; ; 

3. A preliminary survey from Kemano Bay, on the Gardner Inlet, across the 
Cascade Mountains to Lake Frangois, and an exploration from the head of Gardner 
Inlet up the Valley of the Kitlope. . 

4. The location of the line on Vancouver Island from Esquimalt to Nanaimo. | ~ 

To carry out this work, the Engineers for the formation of four survey partics 
were appointed in Ottawa. These arrived in Victoria on the 13th of May. Two 
other parties were then engaged on the preliminary survey of the line from 
Esquimalt to Nanaimo. : 

Before leaving Ottawa, I telegraphed Mr Robson, the Purveyor, to get ready 
four pack trains, and, with the least possible delay, to send them on with supplies and 
camp equipage to the several points required for the surveys. 1 

I arrived in Victoria on the 13th of May, and found the four Divisions OF 
Engineers completed and equipped for the location survey from Bute Inlet to the 
neighbourhood of Fort George. 7 

Division N, with Mr. H. F. Bell in charge, left Victoria on the 18th of May and 
arrived at the Stewart River, about 15 miles from Fort George, on the 16th of June. 
They commenced their surveys next day. 4 

Division R, Mr. W. T. Jennings in charge; and Division 8, Mr. H. J. Cambie in 
charge, left Victoria together on the 18th of May, and arrived at the crossing of the 
Chilancoh River, about seven miles from the east end of Lake Tatla. They com: 
menced their surveys at the same point, the former working eastward and the latter 
westward to the Pacific coast. ' 

Division X, with Mr. C. H. Gamsby in charge, left Victoria on the 20th of May 
in the Dominion steamer “ Sir James Douglas,” and arrived at the head of Bute Inlet 
on the 23rd of May, where they commenced their survey up the Valley of the 
Homathco. 

It was estimated that these four Divisions would complete the trial location 
survey from Bute Inlet to the neighbourhood of Fort George, about 300 miles, before 
winter set in. 7 

The two Divisions, V and Y, completed the preliminary surveys of the line from 
Esquimalt to Nanaimo on the 25th of May. j 

With these two Divisions I proposed to make the preliminary surveys from the 
Dean Inlet up the valley of the Salmon River, across the divide, and down the 


Blackwater, where it would join the line from Bute Inlet, ; 
\ ; 
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Division Y, Mr. J. Hunter in charge, left Victoria on the 1st of May, travelling 
by the River Fraser and the Cariboo waggon road to the mouth of Quesnelle, where 
they met their pack train, with which they proceeded to the valley of the Black- 
water, where they arrived on the 14th of June, and commenced the survey towards 
he Dean Inlet. 

Division V, Mr. John Trutch in charge, left Victoria on the 1st of June, and on 
he steamer “Sir James Douglas.” They touched at Waddington Harbour and 
landed stores for Division X. They also landed Mr. H. O. Tiedeman and Mr. C. 
Horetzky, with a small party of men to open the trail up the Homathco Valley, and 
Mr. Horetzky to take photographs of the canyons and other views of general interest. 
[he steamer reached Kamsquot Bay in the Dean Inlet on the 5th of June, and landed 
Division V and their stores. They commenced the survey next day up the valley of 
the Salmon river. 


Journey across the Cascade Mountains from the interior to Bute Inlet. 


I left Victoria on the 11th of June in company with Mr. Robson, the Purveyor. 
Ve travelled by the Fraser River and the Cariboo waggon road to Soda Creek, where 
ib arrived on the 19th of June, and my pack train arrived on the 22nd. Next day 
e crossed the Fraser and travelled on the trail leading to the Chilicotin Valley. On 
he second day Mr. Charles Seymour overtook us with eloven Lillooet Indians, whom 
ve had engaged, and we travelled together. 

._ * ae z On the 29th June we arvived at the crossing of the Chilicotin 
sp whence my pack train and the Indian proceeded westward to the Chilacoh 


epot aud Mr. Seymour and myself rode on to Puntzee Lake, where we found 
ivision R encamped. I spent two days with Mr. Jennings examining the rather 
roken and rough country on the divide between the Chilacch and Chilicotin Rivers. 
\bout 15 miles of line had been located, which from the profile, appeared generally 
atisfactory. On the 3rd July we arrived at the camp of Division S, Mr. H. J. 
yambie in charge. They had completed about 14 miles of location, and their trial 
ne was some miles in advance on the east shore of Hagle Lake, which lies about five 
uiles to the south of Lake Tatla in a trough in the side of the hill which bounds the 
utter. Hagle Lake is about six miles long, and a mile from its west end is the water- 
* from which a rather broad valley descends nearly due south into the Cascade 
ountains. In this valley there is a chain of small lakes which are the sources of 
ae east branch of the Homathco River, which flows through these mountains into 
ute Inlet. The last and largest of these lakes is Tatlayaco, which is 15 miles long 
nd a little over a mile wide; it lies at the entrance of the pass, and the east branch 
{the Homathco River rushes out of it in a rapid current about 100 feet wide. It 
ad been proposed to make the location survey by this route in the hope of finding a 
stter line through the mountains than that surveyed in 1872 by Lake Tatla and the 
est branch of the Homathco River. The object of my journey was to examine this 
yute in advance of the surveyors to ascertain if it had advantages that would warrant 
le survey being carried that way in preference to the line of the former survey. 
_ We left Eagle Lake on the 5th July, and travelled on the east side of the valley, 
yan Indian trail; in the evening we encamped near an Indian Rancherie, on the 
argin of the small Lake Cochin, and the next day on the slope of the mountain that 
bunds the east side of Lake Tatlayaco. The view southward, from a point near our 
mp, was very grand; the silvery lake lay at our feet, several hundred feet beneath 
}; from its west bank rose a mountain of dark, jagged and scarred rock 3,000 to 
000 feet above the level of the valley. On the left, near the foot of the lake a bold 
ow-clad mountain loomed up to a great height. These two form the portals of the 
itrance into the Homathco Pass. Beyond, the view was terminated by the lofty 
ow-clad peaks of the Cascade Mountains. From our camp, the trail curves up the 
pe by which the Indians reach the high table-land, which is well stocked with deer 
d mountain sheep, so that we had to cut a trail to the foot of the lake and had 
me difficulty in crossing a large glacial stream on our way. We arrived there on 
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the 7th July, and camped near the outlet of the lake, which is the east branch of the 
Homathco River. The distance to this point from the River Chilacoh, near which 
Division S§ commenced their surveys, a little over 40 miles. The first half of the 
distance is over a dry morrain formation, the surface broken with numerous dry 
ponds and lakelets, knolls, and gravel ridges, covered with stunted scrub pine, with 
patches of black spruce in low moist places. On the adjoining slopes, there is an 
abundance of Douglas fir of fair quality, and large enough for such bridging as would 
be required in the neighbourhood. The latter half of the distance is on the slopes of 
the valley by the margin of the string of lakes which feed the Homathco River. 
These slopes are broken by some deep lateral ravines, and the line will have to run 
across the faces of some rather steep rocky bluffs on the shore of Lake Tatlayaco, 
But, so far, this route appeared, on the whole, tolerably favorable for the line of rail- 
way, with plenty of timber suitable for works ot construction. We could not take 
the pack train beyond this point, so I sent it back to join the Y Division on the linge 
from Blackwater to Dean Inlet. 7 

By noon on the 8th.July we had got our supplies and baggage rafted across the 
foot of the lake, and made a cache of provisions for use in case we failed to get 
through to the coast and were forced to return, or for the use of Tiedeman and 
Horetzky’s party which we had expected to meet ushere. We then commenced our 
tramp, my party consisting of five Lillooet Indian packers and one Chilicotin Indian 
hunter as guide. 

About a mile below the mouth of Lake Tatlayaco, a large glacial stream comes 
in from the north-west. The weather had been very warm for a week past, and from 
the melting snow in the mountains, this stream was now very high, coming down 
with tremendous force, bringing trees and huge boulders from the mountain sides, 
Following this up a mile to where the stream is divided by a small islet, we succeeded 
in falling large trees across, by which we clambered over safely. Half a mile furthe 
down, a large stream comes in on the other side of the valley from the south-east 
Here we are fairly in the mountains, and the valley is contracted almost to a canyon, 
there being only a narrow flat with a fringe of trees by the side of the river, which 
is in fact part of the old river bed silted up with detritus washed down by the stream 
This flat is broken at intervals by rocky spurs shooting down from the mountains ané 
abutting on the river. The course of the valley from this downwards turns to withina 
few points of due west, and is tolerably straight for about 20 miles, at which distance 
the view was terminated by an immense glacicr, high up on the side of a mountain 
range which appeared to cross the line of the valley. There was no trail down this 
valley, as the Indians get to the coast by a way over the mountains farther south, s¢ 
that our progress was very slow, being impeded by brush-wood, large trunks of fallen 
trees, and fragments of rock which had rolled down from the cliffs near the summut 
of the mountain. We travelled on the right bank of the river, which here flows 
between two well defined ranges. The slopes on the south side of that on which we 
were travelling were the more uniform and smooth; while the other side of thi 
parallel range was rugged, perpendicular and broken. It took us two days and 4 
half to reach the bend of the river about 15 miles from the foot of Lake Tatlayaco, 
where we camped on July 10th. 

Down to this point there appeared no very serious engineering difficulties, the 
fall of the valley being tolerably uniform and estimated at the rate of about 1 pel 
100. But here the river takes a bend to the south-west, apparently cutting through 
several broken ranges of mountains, the noses of which at intervals abut on the 
Homalthco River in perpendicular cliffs. The narrow flat belt by the river side has 
disappeared, except in small patches, and the valley has contracted to a narrow deey 
defile, but, as far as we could see, there was no canyon of perpendicular rocks on both 
sides*of the river at once. ‘Two days and a half more we toiled along the face 0 
these rugged mountain slopes; the weather had become excessively warm, and from 
the unusual quantity of snow that had fallen the previous winter, the mountalm 
streams were now roaring torrents which we had great difficulty in crossing; and ai 
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points where rocky spurs abut on the main river, leaving no passage between, we had 
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to climb up on hands and knees several hundred feet,—at one place 1,500 above the 
level of the river,—and descend again on the other side of the spur; such journeys 
sometimes occupying several hours, though the distance across the face of the 
cliff would not exceed a few hundred yards. But the mountain slopes are so 
steep and rocky that sometimes our Indian guide had to make a detour to reach safe 
footing, and then fasten a rope to a tree, throwing us the other end to assist us up 
with some degree of safety. 

At noon on the 14th July we reached the junction of the east and west 
branches of the Homathco River. The last seven miles of our journey undoubtedly 
presented grave engineering difficulties. But however difficult we found it to travel, 
owing to the high floods and there being no trail, I had reason to think that a careful 
survey would probably show it to possess advantages over the line formerly surveyed 
by the west branch; therefore I thought it advisable to let the survey proceed by 
that route, and accordingly prepared topographical sketches and instructions for Mr. 
Cambie which I sent back by the Indian guide. I was much concerned at the non- 
appearance of the trail party under Mr. Tiedeman, which had been landed at Wadding- 
ton Harbour on the 3rd June, whence four days canoeing should have brought them to 
within 12 miles of where we were now encamped, with the Waddington trail over 
half the distance. In two hours we succeeded in throwing a bridge over the canyon 
on the west branch of the Homatheo and I sent some of my Indians ahead to make 
a reconnaisance and fire off rifles to attract the attention of the trail party, who, we 
supposed, could not be far off. In three hours they returned, reporting that they 
could not succeed in bridging the large stream that comes down from Tiedeman’s 
glacier; they had thrown across it six of the largest trees they could find standing 
on its banks, which were whipped away by the torrent like so many chips. Our 
case was now becoming serious, we had but four or five days’ supplies, left and feared 
that the trail party might have been detained by some difficulty with the Indians. 
We held a consultation to decide whether to go on or return, when our Indian guide 
said he could take us to the Waddington trail by making a detour of one day’s journey 
up the bank of Tiedeman’s River, and crossing the glacier out of which it issues. Ac- 
cordingly, on the 15th July,we started at 6 a. m., and in two hours arrived at the glacier. 
We had some difficulty in ascending the face, which is an irregular slope covered with 
loose rock and boulders. It is about 200 feet high at the face, and, as far as we could 
see, was fully 15 miles in length, at the foot, and from half a mile, to three miles in 
breadth. The river rushes out of three tunnels, and the glacier is serrated length- 
wise with ridges and crevasses; the latter partly filled up with boulders and detritus 
from the mountains. In fact, it has the appearance of having broken away in a body 
from the mountain bringing a portion of the latter.with it. Its altitude is about 
2,000 feet above the level of the sea. We succeeded in crossing safely by intricate 
windings on the broken surface to avoid open crevasses, in which we could hear 
the water gurgling beneath the boulders with which they were partially filled up. 
The sharp ridges were clear ice, along which we crept on hands and knees. | Ascend- 
ing the south-western slope of this glacial valley, we travelled the rest of the day on 
an elevated plateau, well timbered, and dotted with several small lakes. ‘Towards 
evening we descended with difficulty by a lateral valley to that of the Homathco, 
where we found Mr. Tiedeman in charge of the trail party, encamped on the same 
spot where Mr. Waddington’s men were murdered: by the Indians in 1864. Since our 
survey of 1872 the Indians have removed all traces of the murdered men’s camp, and 
burned the timber and brush which then grew there. Mr. Tiedeman had misunder- 
stood the main object of his work, which, according to my written instructions, was 
to push forward as rapidly as possible to meet me, throwing log bridges across the 
larger streams while the water was low, and improving the trail on the return 
| journey. Instead of doing this, he had made only a few miles of trail with trestle 
bridges six feet wide for pack animals. As the survey parties would not get into the 
‘mountains before the rivers were low, I desired Mr. Tiedeman to break up the trail 
‘Party and join Division X to take the topography of the country. 


On July 16th, we continued our tramp down the Homathco Valley, following 
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the Waddington trail; the weather continued excessively warm and the streams 
were still rising. On reaching the head of the Grand Canyon we found the river had 
carried away the br idge which Mr. Tiedeman had constructed round the face of the 
cliff, so we had to climb up by a crevasse in the rock, 400 feet, to reach the trail, 
which crosses over the shoulder of a mountain. In like manner we found all the 
bridges he had made carried away, so we had a repetition of climbing precipices and 
bridging torrents. We had expected to reach the camp of Division X in two days, 
but on Saturday evening we came to a torrent over which we could find no practic- 
able means for throwing a bridge. So we had to camp, and, as we were out of meat. 
I sent the Indians out to hunt; they soon returned with a large black bear, thus” 
relieving us of all appr ehension on the score of provisions. N ext day we commenced | 
to construct an Indian fly bridge, but, as we had only one axe left and bnt little spar 
rope, we had to maixe lashings from the inner bark of cedar, so that it took us seven” 
hours to complete the bridge, which, when finished, iooked like a fishing rod and line | 
hanging over the torrent, the butt end resting on the ground and loaded with boulders. 
We managed to crawl over this and drop down safely on the other side of the stream. | 
Six hours more of a hard struggle among tangled creepers, over huge trunks of fallen — 
trees and masses of detached rocks, brought us to the camp of Division X. This 
party had completed 13 miles of tr ial location. I remained with them two days, 
examined their plans and profiles; these showed the line to be generally satisfactory — 
and a great improvement on the preliminary survey of 1872. On the 20th, we’ 
dr opped down the river in alarge canoe to Waddington Harbour, where the steamer | 
“Sir James Douglas,” arrived next morning. After discharging cargo the steamer 
started back for Victoria, arrived at Departure Bay and took in coals on the 26th~ 
July we arrived at Victoria much bruised and shaken by one of the hardest journeys © 
yet made on the surveys. 

Meanwhile Mr. Jarvis and party, who left Fort George in December, 1874, to 
examine a route across the Rocky Mountains by the north branch of the Fraser River’ 
and the Smoky River Pass, had arrived at Winnipeg, and reportcd unfavourably of 
that route. 1t was therefore decided to make the trial location sur veys from Fort. 
George eastward vid the Yellow Head Pass, and a party was formed in Ottawa, with” 
Mr. Geor ge Keefer in charge, to execute a portion of this survey, commencing at the’ 
summit of the Yellow Head Pass, and working westward to Téte Jaune Cache, — 
thence down the Fraser to meet another party working u 

Mr. Keefer and party reached Victoria on the 18th July, and before I arrived 
they were on their way to their appointed work, but I sent a messenger after them 
with detailed instructions for the practical carrying out of the surveys committed to” 
their charge. The messenger overtook the party in the valley of the North Thomp- 
son, and Mr. Keefer has since advised me of their arrival in the Yellow Head Pass — 
and the commencement of the surveys.” | 


Journey from Dean Inlet across the Cascade Mountains by the Salmon River Pass. 


I had estimated that tae Divisions V and Y would connect their surveys on the © 
Salmon River before the end of August. On the 23rd of that month, therefore, [left 
Victoria on the steamer “Sir James Douglas.” We called at Waddington Harbour | 
on Bute Inlet and landed supplies for the X Division, and on the 28th we arrived in — 
jaa Bay on the Dean Inlet, where we found Mr. Tiutch and party (Division — 

T,) encamped on the spit of land that forms the south side of the harbour. They had — 
joined their surveys with those of Division Y a week before, about 50 miles up the 
Salmon River, and had then returned to the coast for instructions. I immediately © 
had the par ty 1e-organized for the survey from Kemano Bay, on the Gardner Inlet — 
across the Cascade ‘Mountains, towards Lake Francois, sending some of the men home 
to Victoria and replacing them with Indian packers whom | had brought with me by - 
the Homathco Pass. The steamer left with the party on the Ist September, and on — 
the 3rd arrived at Kamsquot Bay, where the party disembarked to commence the — 
surveys. 
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In my report of the work of 1874, Kamsquot Bay is described as being formed 
on one side by a tongue of land about two miles in length, projecting into the Dean 
Channel: the Kamsquot or Salmon River flowing into the channel on the other side 
of the tongue. This tongue has been formed by the debris brought down by the 
river, which has burst through a curtain or saddle of rock about 400 feet high, which 
stretches across the mouth of the valley. I engaged Indians to pack my baggage and 
supplies across the mountains, and on Monday, the 30th August, they had got every- 
thing to the head of the canyon through the saddle of rock about 24 miles on the line 
of survey. Next morning, we all embarked in a large dug-out canoe, being eight 
persons in all, besides baggage and supplies. The stream varies from 150 to 300 feet 
in breadth; itis very rapid, and the canoe was forced up by poling. Insome places 
the rapids were so bad that we had to get out, and the Indians, wading in the water, 
lifted the canoe up by hand. We made about 12 miles the first day, and at noon on 
the second day we were at the head of canoe navigation, near the 19th mile of the 
survey. The valley, up to this point, varies from a quarter to three quaters of a 
mile in breadth; the river, meandering through the valley, washes the base of the 
rocky slopes on either side; low alluvial flats, heavily timbered, intervening. 

From the head of canoe navigation our supplies and baggage had to be packed 
by hand. We followed the trail made by the V Division under Mr. Trutch, which 
led alternately over flat benches, varying in height from 20 to 200 feet above the 
level of the river, and along the steep slopes of the hills which are in many places 
slides of loose rock. The superior ranges of snow-clad mountains are at a consider- 
able distance from the river, but, in a few places, a spur shoots out and extends to the 
river, abutting on the same in a perpendicular rock-face, leaving no passage between. 
The heaviest of these is about the 31st mile of the survey, and the trail goes over the 
spur about 600 teet above the level of the river. On the second day from the head 
of canoe navigation, we reached Yeltesse, or the Salmon House, 34 miles from the sea 
on the line surveyed. Here the river rushes through a narrow rocky gorge, the 
lower ledge of rocks being about 20 feet above the level of the river, over which there 
is an Indian bridge or platform of round timbers. Immediately below this there is a 
fall of about 15 feet, over the face of which the Indians have constructed a screen of 
wythies, to which are hung pockets of network for catching salmon as they endea- 
your to leap the fall. ‘The salmon, striking against the screen, fall into the pockets. 
Phe river is well named the Salmon River, as it swarms with that fish. On my way 
1p, the Indians with the canoe poles speared what we required for food, some of the 
ish weighing over 30 lbs., and at the bridge they were constantly carrying away 
‘almon that were caught in the nets. These are called “Stick Indians,” or dwellers 
n the forest. They appear to be of the same race as the Chilcotins, certainly they 
ntermarry with them and understand their language. They are mountaineers; not 
arge in physique, but wirey, and have been of great assistance in packing for the 
urveying parties. At Yeltesse we are clear through the high ranges of the Cascade 
Mountains, and the river comes to this point in a deep groove in the central plateau, 
vhich is of volcanic formation, the rocks being mainly basalt. The survey followed 
he river for about 30 miles above this place, but the trail goes up a parallel valley 
othe south. In this there are saveral small lakes, the largest, Tanyabunket, being 
ik out six miles in length. This valley, at the lower end near Yeltesse, is about 1,000 
eet above the level of the river; at the upper end, 30 miles distant, they are nearly 
f the same level, and there the trail leaves the valley and crosses the Salmon River 
0 the north side at the point which we reached in our exploration of 1874. 

On the 8th July, I started with my pack train eastward from Yeltesse, to 
xXamine the line of survey in the Salmon River valley and across the Divide to the 
slackwater, thence down the same to its junction with the line from Bute Inlet. The 
vhole of this portion of the line is in a depression of the central plateau, and presents 
10 engineering difficulties till after its junction with the line from Bute Inlet. On 
he 18th September, we reached Mr. Bell’s camp (Division N), on the Blackwater. 
Lbout seven miles above this point the river is crossed by the telegraph trail. Mr. 
Sell and myself spent several days examining the rather rough country which forms 
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the watershed between the Blackwater and Chilacoh. We followed up the valley of 
the latter 20 miles above the point where the line of survey leaves it, and found that 
it widened as we ascended. A. branch of the river, coming in from the west by a 
broad valley, appears to turn the north end of the range which divides it from the 
Blackwater, and gives facilities for a deviation of the line to Dean Inlet, by which 
much heavy work would probably be avoided. 

On the 23rd September, we left Mr. Bell’s second camp on the Blackwater, and 
proceeded on our homeward journey. We reached the confluence of the Blackwater and 
Nazco on the 25th, and, following up the valley of the latter about 20 miles, we arrived 
at the camp of Mr. Jennings (Division R,) on the 27th. Up to this point and several 
miles above it, the Nazco is a fine open valley; the river, 80 to 100 feet wide, winds 
through extensive natural meadows with groves of spruce, black fir and aspens at 
intervals. We travelled on the trail up the Nazco Valley to the lakes on the central 
plateau which form the sources of the river, then crossed to the Alexis Lakes and 
down to the Chilicotin Valley. which we followed nearly up to its junction with that 
of the Fraser, then up the latter to Soda Creek, which we reached on the 7th of 
October. I left my party at Soda Creek to take the train to winter quarters near 
Kamloops, and travelled by stage and steamboat to Victoria, where I arrived 16th 
October. ; 

On the 15th October, the Divisions S and X, connected their surveys on the 
east branch of the Homathco Valley, on the line from Bute Inlet to the Yellow Head 
Pass, and returned to Victoria. On the 20th, the Divisions R and N, connected their 
surveys on the same line, near the mouth of the Nazco River. The former party 
returned to Victoria, and the latter went to Fort George to complete their plans and 
continue the surveys eastward during the winter. : 

The Division V, completed a trail survey ofa line from the Kemano Bay on 
the Gardner Inlet, up the valley of the Kemano River and across the Cascade 
Mountains, to the first lake on their eastern slope, whence the waters fall into the 
Nechaco River, and returned to Victoria on the 21st October. About the end of the 
month, the Division M, under the charge of Mr. George Keefer, had to stop the location 
surveys from Yellow Head Pass westward, and they went into winter quarters abt 
Téte Jaune Cache, for the purpose of making trial surveys, in advance of the location 
survey, during the winter, whenever the weather would permit. : 

The Divisions T and Y continued the loeation of the line on Vancouver's 
Island, between Esquimalt and Nanaimo, till the 9th of December when the weather 
had become so inclement that they could not work. They were within 8 miles of 
each other, so they connected their location surveys with the trial line previously run, 
and returned to Victoria. 4 

The Channels around the Valdez Islands. ; 
. a 

On the 29th October, I left Victoria in the Hudson’s Bay Co’s steamer “ Otter,” 
and next day arrived at Cape Mudge, where I engaged a canoe and a good crew of 
Indians, to make an examination of the several channels that separate the Valdez and 
a number of small islands that lie at the entrance to Bute Inlet. I spent ten days on 
this work; made a track survey of the channels that divide the Valdez Islands, to 
replace in some measure the plans of 1872 which had been destroyed by fire. We 
crossed the Arran Rapids, between Stewart Island and the mainland, when the tide 
was running very swiftly, then went up to the Estero Basin, of which I made arough 
survey. This basin is at the head of the Frederick Arm, and the tide flows in and out 
through a channel about a third of a mile in length, and 50 to 150 feet in breadth. 
Between the head of the basin and Bute Inlet, there is a depression in the rocks across 
which it appears feasible to construct a railway ; thence along the edge of the basin tc 
the head of the Frederick Arm. From this point to a good landing on Vancouver’ 
Island, the distance is about 16 miles, almost in a direct line by the Nodalles Channel, 
in which the highest rate of the tidal current does not exceed three knots per hour, 
The navigation to the ocean by the north end of Vancouver Island is also free from 


dangerous rapids. After completing the survey of the basin, we descended the 
Frederick Arm and went up to the head of Phillip Arm, where a river 300 feet wide 
enters through an open valley. It had been reported by a person exploring for 
minerals, that there was a possible connection between this valley and the Homathco, 
but, from a careful cxamination of the west side of the latter, no depression could be 
found feasible for carrying a railway across. We returned home by the Nodalles 
Channel and Discovery Passage to Cape Mudge where we were detained two days by 
adverse winds coming up the Strait of Georgia. On the storm abating, we coasted 
down to Comox, where I took passage in the steamboat for Victoria. 

‘This work was done in a canoe in the worst season for navigation, when, as we 
afterwards learned, the Pacific Coast was strewn with wrecks. We had fog and rain 
in abundance, and, by the scudding of the clouds, there was evidently storm without; 
but we had no difficulty in finding our way through rain and mist, and the wind did 
not affect us, so completely are these channels sheltered by the high land apd rocks 
which they separate. I feel confident that a steamboat properly constructed could 
take a railway train on board and pass safely at all seasons of the year from any 
convenient point on Bute Inlet to a good landing on Vancouver's Island near Seymour 
Narrows. ‘The only difficulty would be the swiftness ot the current at a certain state 
of the tide; but the worst rapid could be avoided by using one of the cross channels 
that divide the Valdez Islands. 

A 


: Character of the Line from Bute Inlet to River Stewart. 


e The Homatheo Valley at the head of Bute Inlet is a mile anda half or two 
miles wide on the bottom flat which is bounded by precipitous mountain slopes. The 
general direction of the valley is north and south, and it decreases in breadth as we 
ascend, till about 30 miles from the Inlet, where the mountains close in and the river > 
tushes through a narrow, rocky canyon or chasm. It is a turbid rapid stream about 
900 feet in breadth, but at places it spreads out to over 1,000 feet, divided into several 
channels by low alluvial islets from the detritus brought down by the river. These 
islets are covered with spruce, poplar and heavy cedar trees. The river, in winding 
through the valley, alternately washes the base of the rocky slopes on either side, 
entering the Inlet on the west side. The located line commences about the centre 
of the valley on the high water line at the head of the Inlet, from which a pier of 
2,400 feet in length would reach a depth of 24 feet of water at low tide. Around this 
point there is good anchorage. 
__ the line takes a course nearly due north up the centre of the valley for a little 
Over a mile, near to the foot of Mount Evans; it then curves away to the west, 
ossing the river—300 feet wide—near the second mile. Near the third mile it 
urves away back to a course nearly north which it follows to the 10th mile. Up to 
us point it is on a timbered flat nearly level and the work will be light, but here the 
iver washes the foot of the mountains, and the line is carried on the face of the 
tugged slopes for four miles, where the river bends off to the other side of the valley, 
and the line is again on the flat land. The proportionate length of these alternate 
sections from the head of the Bute Inlet to the foot of the Great Canyon is 22 miles 
on flats with light works, 8 miles on the face of mountain slopes, requiring heavy 
rock cutting and four short tunnels, making altogether a length of about 1,200 feet of 
tunnelling. The cuttings, however, are short, through narrow rocky spurs, few of 
them exceeding 30 to 40 feet in depth at the centre, falling off rapidly to each end 
and latterally towards the river. ‘The gradients in this section are generally easy, the 
largest being 58 fect per mile for half a mile in length, and the sharpest curves have 
deflection of six degrees for chords 100 fect long, equal to a radius of 955 feet. The 
Streams crossed on this section are: the Homathco River—300 feet wide,—six lateral 
acial streams—20 to 100 feet wide. Some of these have brought down large 
uantities of debris from the mountains, raising their beds across the Homatheo 
alley considerably higher than the land a few hundred feet from each side of the 
ream. ‘To avoid this difficulty, the line has been carried, in some instances, to the 
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foot of the mountain slopes, where the bed of the stream is lower than the adjoining 
land; in other cases the stream will have to be diverted. None of these streams are 
deep, but they are very rapid. 
From the 30th to the 50th mile is through the heart of the Cascade Mountains 
and, with afew intervals, the river rushes through a continuous canyon. At the 39th 
mile is the junction of the east and west branches of the Homathco River. The 
survey of 1872 followed the west branch, which rises so rapidly for six miles that it 
was found necessary to go back to the 29th mile, and commence rising on uu 
rugged rocky slopes, with a gradient of 100 feet per mile, which is continuous 
to the 44th mile with excessively heavy works. The present survey follows the 
east branch of the Homathco, but the trial line showed a rise of 775 feet on the ong 
6 miles. To case this gradient, a line has been projected from the cross sections, 
which it is belicved will give the best gradients obtainable, without greatly increasing 
the rock excavations. This throws us back to the 34th mile, between which and th 
53rd mile, the profile, as shown by the dotted line, is only approximate; for when 
the trial line was completed and the new line projected, the scason was then toc 
far advanced to attempt the location. | 
The following are the gradients through the heart of the Cascade Mountains 
commencing at the foot of the canyon near the 30th mile :— 
2 miles of 2.25 per 100— 60.72 feet per mile. 
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averaging 87.10 feet per mile. 

There will be a large quantity of rock excavation throughout this section, 
including several short tunnels, but the reduction in heavy works is very considerable 
compared with the line surveyed in 1872, on which the average length of oe 
in the Cascade Mountains was fully three miles; on the present line it will not 


exceed two miles. i 

From the 50th to the 61st mile at the foot of Lake Tatlayaco, the rise is 507 feet, 
being an average of 46 feet per mile. The highest gradients are one of 79 feet per 
mile for a mile and a half and another of 66 feet per mile for the same distance. None 
of the other exceed 1 per 100. The works on this section will be three miles heavy 
rock cutting and eight miles of light and medium work. 

Near the 62nd mile, the line crosses the Homathco River—100 feet wide—close to 
its outflow from Lake Tatlayaco, which is 2,712 feet above the sea level, thence the 
line follows the eastern shore of the lake to its head at the 77th mile, with variable but 
generally easy gradients. Near the foot of the lake the works will be heavy for 
about a mile, consisting of rock cuttings and two tunnels, each 300 feet in length. 
Along the shore of the lake the cuttings will not be deep, but principally in rock. At 
the 65th mile the line crosses Cheshee River, a glacial stream 100 feet wide. 

At the 77th mile, near the head of Lake Tatlayaco, we are fairly through the. 
Cascade Mountains, and the line thence to the crossing to the River Fraser above Fort 
George, about 240 miles, traverses the Central Plateau, between the Cascade and Kocky 
Mountains, by some of the numerous valleys and lake basins with which it is indented. 

Near the 94th mile is the summit which divides the waters flowing eastward to 
the Fraser and westward to the Pacific Ocean. It is 3,500 feet above the sea level, 
and the rise to it from Lake Tatlayaco is almost continuous, there being only a few 
short stretches of level intervening. The highest gradient is 1 per 100 continuously 


for eight miles; the rest are easy. The works on this section will be moderate; the 
cuttings are principally in gravel and boulders, with a small proportion of rock. The 
heaviest works will be the crossing of the ravines, one of them 500 fect wide at the 
top and 114 feet deep, the other 400 fect wide and 113 feet deep. Both of them 
slope to only a few feet in breadth at the bottom. 

From 95 to 1014 miles the line runs along the south-east shore of Hagle Lake 
with easy, undulating gradients. There will be a considerable quantity of rock 
cutting in this section. Hence to the Chilancoh Valley the line follows a depression 
in the plateau, apparently the ancient bed of the lake and river. The gradients are, 
except 1 per 100 for four miles, generally easy, descending to the Chilancoh, which 
is 2,975 feet above sea level where the line crosses the river which is 30 feet wide. 
This section is broken with ridges of sand, gravel and boulders, and small dry ponds. 
The works will not be heavy. 

From the Chilancoh to the crossing of the Chilicotin River at the 139th mile the 
line is over a rolling country. From the 122nd to the 130th mile it passes on the 
north-west of Puntzee Lake, well up on the slope, in order to surmount the plateau 
between that and the Chilicotin Valley. The highest point is at 133 miles and is 
3,467 feet above sea level. The rise is almost continuous from the Chilancoh to this 
point, but the highest gradient is 1 per 100 for a mile and a half. Hence, the line 
descends with easy gradient to the Chilicotin Valley; crossing the river—120 feet 
wide—near the foot of the Chisicut Lake at the altitude of 3,290 feet above sea level. 

From the Chilicotin Valley—139 miles—tke line reaches the highest point of 
the plateau at 153 miles, with easy undulating gradients. ‘This point is 3,605 feet 
above sea level. Hence, to the west end of Lake Nestacho at 162 miles, the gradients 
are very easy, that point being 3,470 feet above sea level. The whole of this section 
from 139 to 162 miles is over an arid country of sand, gravel and boulders, and the 
work will be very light. 

From 162 miles the line runs along the slopes of the valley by Lakes Nestacho 
Zazatee and Tehu-sin-il-til to 167% miles with easy gradients, but on half the distance 
there will be some rather heavy rock cutting: the balance will be light work. 

From the last point—1672 miles—the Nazco River, here only 20 feet wide, flows 
into a canyon, the head of which is 3,419 feet above sea level. The descent through 
the cariyon, eight and a half miles in length, is at a uniform rate of 1 per 100. Half 
the distance is curvature, varying from 1,910 to 1,433 feet radius. ‘The upper part of 
the canyon is composed of basaltic rock, the lower part conglomerate. ‘There will 
be some heavy rock cuttings in this section. 

—_ From 1764 miles, at the foot of the canyon, the valley widens out so that between 
this point and the junction with the Blackwater, there is scope for more than once line. 
‘he line located has been chosen to shorten the distance as much as practicable, and 
to keep off the low lands which are subject to overflow, so that there are pvints at 
Which it may be found desirable to make short deviations to reduce the quantity of 
rock excavation. The altitude at the foot of the canyon is 2,985 fect, and at the 
mouth of the Nazco 2,680 feet above sea level—a fall of 305 foet in 43 miles. The 
highest gradient 0.50 per 100. On some portions of this section there will be a con- 
siderable quantity of rock cutting, more especially on the shore of Lake Nazco from 
the 178th to the 182nd mile. The balance will be light work. 

_ There are six crossings of the Nazco that will require bridges of one span of 100 
feet, with about 50 feet of trestle bridging at each end, unless there are stone abut- 
ments. One bridge willhave two spans of 100 feet each. The lower chords of these 
Bees will be only a few feet above flood level, sufficient to allow trees to float under 
reely. 

From the mouth of the Nazco the line follows down the valley of the Blackwater 
5 miles to the 234th mile, where the altitude is 2,537 feet, giving an average fall of 
Z feet per mile. But the gradients are undulating, and there are three sections of 1 
per 100 making an aggregate of one and a half miles in length. About four miles of 
his section is on rock formation and the cuttings will be rather heavy. The balance 


is principally on gravel and boulders, probably resting on solid rock, The river is 
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very crooked in this part of the valley and the line crosses it three times, os 
one bridge of two spans of 100 feet each, and two bridges of three spans of 100 feet 
each. 
From 234 to 237 miles the line ascends the slope of the valley obliquely on to 
the plateau, which divides the Blackwater from the Chilacoh Valley, with a gradient 
of 49 feet per mile. On this length there will be some heavy rock cutting and two 
tunnels, one 1,300 feet, the other 600 fect in length. 
At 237 miles the altitude is 2,683 feet above sea level; thence the plateau is 
crossed in straight line with easy undulating gradients to 247 miles. The formation 
is sand and gravel, and the works on this section will be light. The height of the 
last point is 2,594 feet above sea level. Hence the line descends the slope by a ser- 
pentine course to the Chilacoh Valley, with gradients varying from 0.20 to 1 per 100. 
There are about four miles of the latter in several lengths with stretches of level 
between. The formation is sand, gravel and boulders, and there are no deep cuttings, 
but there are several deep ravines to be crossed, The largest of theso is 500 feet 
at top, 10 fect at bottom and 110 feet deep. 4 
At 250% miles the line crosses the bottom flat of the Chilacoh Valley 2,400 feet 
wide, requiring an embankment or trestle work 30 feet high. The river is 120 feet 
wide. From this the line follows the Chilacoh Valley down to its junction with that 
of the Stewart at 2893 miles. The gradients are very easy, the altitude at the 
Chilacoh being 2,225 feet and at the Stewart 2,055 feet. On the first twelve miles the 
works will be very light, but on the next five miles the river has cut through a 
range of hills and the valley is contracted; on this last section there will be some 
deep cuttings in sand and gravel. ; ; 
The line at 273 miles is 2,120 fect above sea level, and thence to 286 miles the 
gradient is almost uniform at eight feet per mile. The works would be very light 
but for several diversions of the river, making an aggregate length of 4,000 feet, 
The cutting for these diversions will, however, notbe deep. Itis a sluggish stream 
rising to within a few feet of the level of the flat through which it winds. On the 
last three miles, to the junction with the Stewart Valley, theie are some deep 
cuttings in sand and gravel and three short cuttings in rock. 4 
Between the 257th and 289th mile the line crosses the Chilacoh River three 
times, and will require two bridges with one span of 100 feet, and one bridge with 
two spans of 100 feet. This is the point to which the trial location survey had bee n 
carried in October, 1875, and the result is to a certain extent satisfactory. The ex- 
cessively heavy works through the Cascade Mountains, required on the line surveyed 
in 1872, have by the last survey been reduced to practicable limits. The length of 
tunnelling by the former was fully four miles; now it will not exceed two miles, 
The rock excavation and bridging over deep ravines have been reduced in propor- 
tion, as the formation line is now at a much fess height above the level of the 
Homathco River. The gradients are also considerably improved. ‘ 
On the other hand, the line by the River Nazco has not proved so favourable as 

was anticipated. ‘Ihe canyon at the head of the valley is eight miles in length with 
continuous gradient of 1 per 100 and heavy rock cutting throughout. There is als 
some heavy work on two or three miles in the Blackwater Valley. 5 
The length of line on which very heavy rock excavation and tunnelling 
occurs is about 50 miles, viz :—In the Cascade Mountains 40 miles; in the Nazco 
canyon eight miles, and in the valley of the Blackwater two to three miles. It ig 
not necessary here to enter into a further classification of the works, as the quantities 
are being taken out from which an approximate estimate of the cost of construction 
will be obtained both on this and other lines. From Stewart River to YeHow He: cd 
Pass the line will be common to all those terminating at, or north of Bute Inlet. | 
The Divisions M and N have been engaged during last winter and spring in 
continuing the trial location of this portion of the line. A report has been receive l 
from the former, dated 15th January, 1876, accompanied with plan and profile of 225 
miles located from the summit of Yellow Head Pass westward. <A subsequent 
report states that the party have been engaged during the winter running trial lines 


in advance of location, and that they were prepared to resume the latter as soon as 
the country was clear of snow. A branch of the River Fraser rises on the west side 
of the Yellow Head Pass within half a mile of the summit, which is the eastern 
boundary of the Province of British Columbia. The river flows: westward through 
Yellow Head and Moose Lakes, and the line is located on the north side of these 
to within four miles of the foot of the latter lake. 

In the distance located—224 miles—the fall is 313 feet. Of this fall 93 feet takes 
place in the two and a half miles from the summit of the pas to Yellow Head Lake, 
in which there is a gradient of 1 per 100 for a mile and ahalf. The rest of the fall 
is between the two lakes, on which there are two gradients of 1 per 100, making 
altogether a length of two miles. On the shores of the lakes the gradients are 
undulating and easy. The works on this section will not be heavy; a few of the 
cuttings will reach 20 to 30 feet in depth, but chiefly in sand and gravel, with a few 
short cuttings in rock. 

A report from the Engineer in charge of Division M, dated May 2nd, 1876, 
states that the party had been running trial lines during the winter, but resumed 
location on the 29th February, and they had reached and crossed the River Fraser 
20 miles above Fort George. A plan and profile accompanying the report show this 
section to be 29 miles in length. 

The distance from Bute Inlet to the junction of the Chilacoh and Stewart 
Valleys has been stated to be 289? miles. From this point the line has been continued 
along the right bank of the Stewart River, crossing the latter near the 297th mile. 
It follows the left bank to the 302nd mile, when it makes a sharp turn to the north 
up a narrow valley parallel to the Fraser. At the head of this valley—308th mile— 
is the summit of the divide between the valleys of the Stewart and the Fraser. Irom 
this summit the line descends obliquely the slope of the latter, and crosses the river 
at the 3184 mile. The line on the banks of the River Stewart and the lateral valley 
up to the 301st mile is on fertile flats, with easy gradients and the work will be light. 
The altitude at the crossing of the River Stewart is 1,950 feet above sea level. The 
river is 500 feet wide with 20 feet depth of water and a rapid current. The bridging 
of this will be a difficult piece of work. The ice piles up on the sides of the river to 
a height of five to ten feet. The summit of the divide is at 3074 miles, and, ascending 
this on the south side there are three lengths aggregating three miles of 1 per 100, 
and, descending the north slopes, there are five miles of the same gradients on three 
lengths, with short pieces of level between. Crossing the divide from 306 to 313 
miles, the country is serrated with sharp ridges and narrow deep ravines, on which 
there will be very heavy excavations 20 to 60 fect in depth, chiefly in clay. On the 
rest of the distance the works will be very light. The Salmon River is crossed at 
316% miles. It is 80 feet wide, but subject to overflow its banks. The Fraser, 

here the line crosses, is 700 feet wide, between walls of solid rock; it is 30 feet 
BP at flood with a very rapid current. This crossing only appears suitable for a 
uspension bridge, and it may be found necessary to selest a crossing where the river 
is not so contracted, and the current is less swift. 


Character of the Line from Dean Inlet to the Blackwater Valley. 


The line of this preliminary survey runs up the valley of the Salmon River, 
which rises in the central plateau and flows nearly due west through the Cascade 
Mountains to Dean Inlet; it then crosses the watershed to the head of the Black- 
water, which river flows nearly due east to the Fraser. The line follows this to the 
intersection of the line from Bute Inlet. Thence to Yellow Head Pass is common to 
both lines. Topographical sketches and some cross sections were taken toa sufficient 
breadth to project a line for location, and, as a location survey is now in progress of 
shat poction of the line through the Cascade Mountains, it is not necessary to enter 
very minutely into a description of the preliminary line. The following table shows 
whe gradients taken at points where there isa very decided change in the rate of 
nelination, disregarding minor variations. The remarks in the margin will 
sufficiently indicate the character of the country and works required, 
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Table of Gradients. 
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Length. Gradient. Remarks. 
| 
mile Level On flat tongue of land, south shore of Kamsquot Bay. 
2 miles 53 feet per mile | A quarter of a mile of this is through a canyon. Rock cutting. 

17 miles 31 feet per mile | The line is on the wrong side of the river with a large quantity « 
; rock cutting and some tunnelling. On the other side ar 
| timbered flats with rock coming to the water’s edge for a skon 
| space at three different points. Line being located on that sid 
| will cross river near 19th mile. ; 

83 miles 49 feet per mile | | None of the cuttings will extend 35 feet in depth, but will b 
2 miles 425 feet per led chiefly in rock. : 
33 miles 80 feet per mile Tunnel half a mile in length through rock. Rest of the cuttin 

moderate. 
+ mile Level ; At Yeltesse or Salmon House, cross river 150 feet above wate 
with bridge 900 feet long. One span of 200 feet over the chasr 
‘ ! and 7 spans of 100 feet with a height of 40 to 50 feet. 
37 mile 263 feet per mi . 
3 fafles 70 feet tee mie | Bee tock entunge: 

94 miles | 166 feet per mile | The canyon. Very heavy work. 

34 miles 90 feet permile | To head of canyon. Heavy rock cuttings. 

24 miles 100 feet per mile | Heavy rock cuttings. 


524 miles | 
EE eee 


At Yeltesse, 34th mile, is a fixed point, and the line cannot be altered. It wil 
be seen that, with the exception of a half a mile of tunnelling, there are no ver) 
great difficulties up to this point and the gradients are not bad. Here we are entirely 
through the superior snow-clad ranges of the Cascade Mountains, and from the heat 
of the Canyon to this point the river finds its way in a deep groove through the 
rolling hills of the central plateau, and the greatest engineering difficulties will be 
on 16 miles from Yeltesse upwards. It is possible that a uniform gradient o} 
about 84 feet per mile could be obtained with heavy rock cuttings and little, if any 
tunnelling; but a careful location survey can alone determine this. 

The altitude at the 52nd mile is 3,003 feet above sea level. The line follows 
the north bank of the river to 594 miles, where it commences to ascend the slopes of! 
the valley of the plateau which divides the head waters of the Salmon River and the 
Blackwater. Following a chain of small lakes it reaches the highest point of thé 
divide near Basalt Lake, at 867 miles, 3,700 feet above sea level. In ascending te 
this plateau the highest gradient is 1 per 100 in four lengths, making together 2 
little over seven miles. The gradients on the plateau are easy and undulating. | 

From the 52nd to the 55th mile there will be heavy rock excavation, thence tc 
the summit the rock will be moderate. The cuttings will be generally under twelve 
feet in depth ; a very few will reach twenty-five feet, and nearly all will be in sand 
and gravel. 

Near the 87th mile the line runs at the foot of a range of basaltic columns 
along the north shore of a small lake, less than a mile in length, which is one of the 
highest sources of the Blackwater. 

From the 90th to 924nd mile it runs along the north shore of Lake Eliguek, the 
second in the chain through-which the Blackwater flows and which contributes to its 
supply. Thence the depression in the plateau becomes a defined, broad, but not deep, 
valley, and the line runs on the north side of it at some distance from the river, 
passing the junction of the two branches near the 101st mile; the larger branch 
coming down from a high range to the south west. 

The line across the river—120 feet wide—at 1103 miles, near the head of a 
small canyon ; altitude 3,400 feet. From the summit to this point, the gradients are 
undulating and easy, there being only one piece of 1 per 100 two-thirds of a mile in 
length. ‘Che works will be light ; few of the cuttings exceed 10 feet and will be 
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shiefly in sand, gravel and boulders. From the crossing, the line follows the right 
a of the river through the canyon, which is about a mile in length with a base of 
iT feet. 
_ From 113 to 125 miles the line follows the south shore of Lake Thracha, 
through which the Blackwater flows, and at 134 miles near the foot of Lake Euchinico 
it re-crosses the river. In this section the gradients are generally easy, but the 
Bound is more broken and the work will be rather heavy, as there is a considerable 
portion of rock in some of the cuttings. Itis probable that a better line could be 
ound by keeping on the left bank of the river and lakes all the way down. The 
ultitude at the crossing of the river near the 134th mile is 1,335 feet. Thence the line 
runs on the left bank of the river, which flows through a chain of small lakes to the 
60th mile. The gradients are easy on this section, but there will be some rather 
eep cuttings on the shores of the lakes, which, huwever, can be much reduced by a 
areful location of the line. 
_ The last point is 3,017 feet above sea level and from it the Blackwater makes a 
sharp bend to the south-east till it meets the Nazco. The combined streams bend to 
he north-east. To cut off this angle, the line has been run over the ridge which has 
‘aused the deflection of the river. The summit is near the 166th mile—altitude 
3,228 feet. In descending the Iskultasley, a tributary of the Blackwater, there is a 
a of 1.87 per 100, equal to 99 feet per mile, for 33 miles, and another of 1 per 
L00 for a mile and a half’; but this can be improved to a uniform gradient of 1 per 
(00 for about nine miles, or, probably much better by a considerable deviation of the 
ine to the northward. The excavations on this side of the ridge will be heavy, but 
rincipally in sand and gravel or loose rock. The Iskultasley River, 20 feet wide, is 
srossed between the 171st and 172nd mile; thence the line follows its left bank to the 
Blackwater Valley, where it joins the line from Bute Inlet, which enters the Black- 
water by the Nazco Valley ten miles further up. 

The length of the line from Dean Inlet to the junction is 184 miles, and from 
ute Inlet 230 miles—a difference of 46 miles in favour of the former, with gencrally 
ighter works throughout, and it is anticipated that by a deviation of the line so as to 
orm a junction with that from Bute Inlet in the Chilacoh Valley, the heavy work, 
hich is now common to both lines, between the 230th and 260th miles will be much 
reduced. A survey of this is now being made. 


Yrom Kemano Bay, on the Gardner Channel, to First Lake on Eastern Slope of the 
: Cascade Mountains. 


This survey was an attempt to cross the Cascade Mountains from the Gardner 
Jhannel to Lake Francois in order to take advantage of the comparatively low line 
# country stretching from this lake to the Fraser near Fort George, by the Nechacoh 
nd Stewart Valleys. Explorations with heights taken with the barometer in 1874 
‘ave no promise of a practicable line across the Cascade Mountains north of the 53rd 
arallel of latitude, but this route was thought of so much importance as to merit a 
etter instrumental survey. : 

The line commences ona bay at the mouth of the Kemano River, about 20 
niles from the head of the Gardner Inlet, and follows the Kemano Valley nine miles, 
n which the rise is 175 feet. The valley is narrow and subject to overflow during the 
reshets from the melted snow insummer and the rains of autumn. The mountains 
ise precipitously from each side of the valley in masses of bare rock. At the ninth 
nile, the line leaves the Kemano Valley and takes a more easterly course up a lateral 
avine through which astream flows from asmall lake near the summit of the moun- 
ain. The slopes of the ravine are steep and rugged and avalanches of snow and loose 
ock roll down them and sometimes choke up the ravine to a great depth. The sum- 
ait of the mountain 1s reached at the 19th mile, where the latitude is 4,019 feet. At 
2 miles the line reaches the head of the first lake on the eastern slope of the moun- 
ains, from which the water flows to Lake Francois or the Nechacoh River. The 
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line was carried along the north shore of this lake four miles ; its en is escima 
from 18 to 20 miles and its altitude 2,790 above thesea. To constructa railway on 
route would necessitate works of a costly character. 


Survey or tHe Krrtope VAuLuy rrom Toe Heap or Garpner INLET. 


ay, 
= 


Eo. 
During the months of February, ere and part of April last a survey of t 
valley was attempted. The surveyors found the Gardner Channel or Inlet covere 
with fixed ice for 25 miles from its head, and the party were detained by storms o 
snow and rain, which partly broke up the ice, so that it was a month before they gc 
all their bageaze and supplies to the head of ‘the Inlet and commenced work. iN 
continued the survey 46 miles and had then struck the Chatsquot River, which i 
into the Dean Inlet, where they were forced to discontinue the survey as thes 

was 12 to 14 feet deep and was becoming soft, and avalanches of snow were rolli 


down the mountain sides into the Ki tlope Valley. 


I have the honour to be, sir, 


Yours ete., etc., 


MARCUS SMITH. — 


SANDFORD FLEMING, Esq., 


Engineer in Chief. 
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|REPORT ON WINTER EXAMINATION OF INLETS, BRITISH COLUMBIA, BY 0. H. GAMSBY. 
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Victoria, B.C., 18th April, 1876. 


| S1rr,—In accordance with your instructions, having procured the necessary out- 
fit, we sailed by the steamer “Sir James Douglas,” Cant. Morrison, on the 2nd Feb- 
ruary ult., for the head of Gardner’s Inlet, to explore from that point, vid the valley 
of the Kitlope River, across the summit to Tochquonyala Lake. We met with no 
obstructions in our voyage up the coast, and on the evening of the 
8th February entered Gardner’s Inlet. About noon we reached the ice, 
which extended quite across the channel, and as far up as we could 
see; on examination we found it eight inches in thickness and 
‘quite firm. The steamer could go no farther As the shores of the inlet are rock, 
hearly perpendicular, it was impossible to disembark except upon the ice. A safe 
anchorage became the first requisite. This the captain found, after a long search, in 
asmall bay on the south-west side of the inlet, at the mouth of a river named by the 
Indians Kiltoyse, about four miles from the ice. The following morning we were 
early at the ice. I sent Mr. White ahead with two men to examine it, and look out 
for camping ground. In the meantime, the remaining men were set to work prepar- 
ing the supplies for transportation on toboggans-and sleds. Mr. White and party 
Yeturned at 5 p.m., accompanied by some Kitlope Indians. He reported that he had 
reached the Indian village at the mouth of the Kemano River, which must necessarily 
be our first encampment. He estimated the distance at eight miles. From 
this data we made the distance from the commencement of the ice to the head of 
the inlet, to be twenty-five miles. ‘The Indians informed us that the ice was quite 
strong the whole distance. At my request, Captain Morrison reluctantly allowed 
the steamer to remain kedged to the ice during the night, to enable us to get off as 
early as possible. Fortunately for us, he kept steam up all night, for before daylight 
‘a fierce storm of rain and wind from the north-east struck us, the ice commenced 
reaking up along the water’s edge, the kedge gave way, and had the boat not been 
under steam we must have been driven against the bluffs. We reached our anchorage 
jat Kiltoyse in safety. As the day advanced the storm increased; the thick falling 
snow obscured everything. The wind, tearing along the mountain tops, loosed large 
imasses of snow, which rushed down the crevasses, and, increasing in magnitude and 
‘yelocity as they descended, finally plunged into the surging waters of the inlet with 
/@ dull, sullen boom like the discharge of distant artillery. This storm raged without 
abatement for eight days. On the ninth there was a short lull, and we started for 
ithe ice; before we reached it, the storm returned with increased violence from the 
outh-east, bringing torrents of rain. We returned to our anchorage and were again 
Shut in for seven days. During our detention here this last time we observed large 
asses of floating ice in the inlet; this led us to hope that the ice had broken up, 
nd that the steamer would be able to reach her destination. We ran up to the ice, 
and found, {o our great disappointment, that the storm, assisted by a spring tide, had 
‘removed less than two miles of the ice. There was now eighteen inches of snow and 
water over what remained. Frost was now our only hope; it set in on the 25th 
February, and early on Monday, the 28th, we were on the ice pushing for the level 
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ground near the mouth of the Kemano River, which we reached the same night. <A 
we were unacquainted with the inlet, some one of the staff was always seven to tel 
miles ahead of the main party. On the third day out from the steamer Mr. White 
who was scout for the day, reported open water seven miles ahead. The Deputy 
Purveyor sent at once to Kemano for two canoes. They arrived next day. Imannec 
one and started ahead to explore. I passed over two miles partly thin ice, whicl 
the Indians broke with long poles; partly driftice, which we hauled our canoes over 
the remaining distance of two miles was open water, which we crossed, landing a 
the deserted Indian village at the mouth of the Kitlope (Indian name Khustawah 
Kitlope being the name of the tribe of Indians living here.) On March 6th, the 
weather was very cold, the thermometer at night reading zero. We commenced crossing 
sunplies, but the ice formed so fast that the men were obliged to break it both going 
and returning, making progress very slow. The cold increased so much that or 
the 8th, we could no longer break the ice. I decided to haul everything over it ij 
possible; I went first, selecting the apparently strongest places; the Indians followec 
with canoes, and the men with loaded toboggans and sleds. We reached the oper 
water safely, launched our canoes, loaded them, and crossed over to the mouth of the 
river. At 7.30 p.m. we had all reached our starting point. Having adjusted ou 
instruments and taken observations for latitude and meridian, we established our initia 
point on the north-east shore of the inlet, at the deserted Indian village mentionec 
above, by planting a post marked: C.P.R.S., Division X, 1876; latitude, 53° 12’ 20' 

From this point the general bearing of our exploration was a little south of east 
for 24 miles along the Valley of the Kitlope. About one mile from our starting 
point we crossed a fair sized stream coming from the north, called by the Indians 
“ Tseetish.” This I explored for about four miles, and from the quantity and size 
of the drift wood, judged that it was a formidable stream during the warm season, — 

I have instructed the topoyrapher to make a tracing of his work to accompany 
this report. | 

You will see by this tracing that from our starting point to the first rock bluff 
a distance of three miles, the line passes over a low grassy flat, very little above tide 
water, and very much cut up with sloughs and water courses. 

At this bluff we first mect theriver in one channel, 500 feet wide. Continuing 
along the river from point to point, at the eighth mile, we meet a stream falling intc 
it from the south. This stream flows out of a lake close at hand, the shape and 
bearing of which corresponds to the lake called “Beaver Lake ” on a tracing taken 
from the office here, showing the topography of Kitlope Valley, but it is much larger, 
being from eight to nine miles long and nearer the coast by some seven or eight miles, 
It is only fifteen feet above sea level. About two miles above this the ice disap: 
peared entirely from the river, and the line was run along the shore and across the 
flats wherever it was most convenient; crossing, and re-crossing portions of the river. 
sometimes on felled trees, at others, where there were no trees, wading. At the 20th 
mile we cross a stream coming in from the north-west, called by the Indians, 
“ Tenaicoh;” it is about two-thirds the size of the main stream. At the 24th mile, 
we cross the main stream, elevation at this point 200 feet above sea level. Leaving 
the Kitlope at this crossing, we follow a stream coming in from the north-east, called 
‘Kahpellah.” This stream is very rapid, and at two miles from the crossing, or 26 
miles from the coast, we reach the entrance to a canyon. The elevation attained at 
this point is 407 feet. We were forced to discontinue our traverse at this canyon, and 
explore with compass and ancroid. ‘Ten miles from the entrance to the canyon we 
reached the summit at an elevation of 1,150 feet. One mile due north from the 
summit, we struck Tochquonyala Lake, its elevation is 1,000 feet; it lies due north 
for two miles, then north-east for one anda half miles, and is about 30 chains in 
width. <A fair sized stream flows from the north-east end of the lake ; its course is 
north 20° east for six miles, when it falls into a much larger stream coming from 
the north-west and flowing south-east and south. The elevation at the junction ol 
these streams is about 700 feet, and the whole disiance from our initial point at the 
head of Gardner’s Inlet 46 miles. The Kitlope Indians call this large stream 
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' Chedsquit,” and affirm that it flows into the head of Dean’s Inlet. We also learned 
from them that the source of the ‘ Chedsquit” is a large lake, nearly due north 
from Tochquonyala Lake; distant two days’ journey by Indian trail over the moun- 
dain, but much farther by the course of the stream, which makes a long detour to the 
westward, passing through very bad canyons. ‘This lake they call “ ‘T'soolootum,” it 
‘is also the name of an interior tribe of Indians, whose winter houses are on its 
shores. During the salmon season they live at Tochquonyala Lake, where we saw 
their hurdles for drying salmon. While one party was exploring the pass over the 
summit, I sent another to examine the Kitlope. They explored about ten miles 
mearly due south; the river divides here, one part turning south-west, the other 
‘continuing neaily south, subdividing until they become small mountain streams, 
(The valley of the Kitlope is a deep basin, its greatest length being about 36 miles, 
and its greater elevation about 250 feet. , 
|. Streams fall into this basin from all points, forming the main stream or Kitlope. 
(These streams all rise on the western slope of the Cascade range. The only exit from 
ithe valley is by the pass explored, and this only a divide between the waters flowing 
into Gardner’s and Dean’s Inlets. 

_ Having ascertained that Lake Tochquonyala was not the summit, nor near the 
mmit of the Cascade range, and that there was no possibility of reaching that 
mmit by this route, I decided to return. The weather had been quite warm for 
some days, the snow was becoming very soft and the stream wasrising fast. Our re- 
turn journey was labourious and slow, we broke upcamp on Tuesday, March 28th, 
and reached the coast on April 3rd. 

| We were surprised at not finding the steamer, as there was no ice in sight. 

On making an examination the next day, I reached the ice about five miles from 
the head of the Inlet, about one mile having broken up during our absence. The — 
weather was unfavourable, raining continually. An Indian family which had come 
over the ice a short time previously to our arrival, informed us that two or three 
panoes would be up in the course of a day or two. We decided to wait their arrival ; 
in the meantime we surveyed the shoals at the head of the Inlet, and took soundings 
for anchorage. These are shown on the tracing accompanying this, and need not be 
lescribed here. ; 

| ‘he canoes arrived on the 10th April; the weather was clear and frosty at night. 
We struck our tents at two o’clock a.m. on the 11th, determined to reach Kemano 
shat day ; we were at the ice at daylight, loaded our toboggans and set off. There was 
tbout eight inches of water over the ice; this was frozen sufficiently to bear toboggans, 
put not the men, it made travelling very bad. The ice was sound excepting in the 
yicinity of the vertical rock biuffs where it was very rotten; but we only had five 
en through it during the day with no worse consequences than a very cold bath. I 
ached Kemano at one o'clock p.m., and sent a message to Capt. Morrison request- 
ing him to be at the ice with the steamer the following morning. We encamped here 
ind the rest of the party were all in beforenight. The next morning we were obliged 
0 transfer our baggage from toboggans to canoes. The rain had fallen all night, and 
lhe upper ice melted so that there was now about one foot of water over the ice. We 
ittached six to eight men to each canoe according to its size and set off. In the 
ncinity of the snow slides the ice was bad, and nearly all were through some two and 
jhree times during the day. We found the steamer awaiting us at the termination of 
he ice; of which two miles had worn away during our absence. 

| As goon as all were on board. the steamer returned to her old anchorage at 
Xiltoyse Bay. We left very early in the morning and run until midnight anchoring 
ita small bay near Bella Bella. Next morning spoke steamer “ California,” the 
Yaptain informed us that the steamer » Otter” had gone into Dean’s Inlet looking 
orus. Captain Morrison ran fifteen miles up the Inlet, but saw nothing of her. 
Being short of fuel he turned back and ran for Victoria, where we arrived safely on 
he 16th of April, at half past five o’clock p.m. This closes the record of the 
Xploration, but us my experience of the ice formation, snow-fall and snow-slides was 
juite different from what was anticipated, I will briefly refer to them. 
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Ick FORMATION. 


Gardner’s Inlet. 


As has been already stated, we struck the ice twenty-five miles from the head ot 
the Inlet, its thickness was then eight inches, which afterwards increased to eighteen 
inches. After passing over it we found about four miles broken up at the head, This 
breaking up I attribute to the heavy and continued rain that fell while we were at 
Kiltoyse Bay, assisted by the flooding of the Kitlope River. There can be no doubt 
but that the whole twenty-five miles of the Inlet had been completely frozen before 
this storm. The large masses of drifting ice would indicate this. The Indians 
informed us that it had been frozen one month at the time of our arrival, this would 
shew that it took early in January. On the 12th of April, there was still seventeen 
miles of ice, and although broken near the bluffs, no break extended across the Inlet 
The Indians declare this the first time that the Inlet was ever frozen over below 
Kemano; they admitted that it had been frozen to a certain point which was about 
two miles from Kemano, but this only at long intervals, not generally. From my 
own observations, I infer that the portion above Kemano, say ten or fifteen miles 
must freeze every winter. The Inlet is very narrow, the mountains rise almos' 
vertically from the water, there being no foot hills, there is no stream falling in of é 
sufficient size to cause a break in the mountains through which the wind could reacl 
the Inlet. Itis perfectly land-locked and must necessarily freeze during a snow storm 
on a cold calm night. 


Dean’s Inlet. 


I did not have time to visit this Inlet. I met some canoes from the head whi 
said it had been frozen for a short time. Mr. Creighton who went up in the “ Otter 
saw no ice. 


Bute Inlet. 


Mr. Creighton learned from the Indians that there had been no ice during th 
winter. 


SNOW-FALL. 


On our arrival at Kiltoyse Bay we measured the snow on a small flat near th 
steamer, we found it four feet and one-half deep, but so light that a mai 
in walking would sink quite through it to the ground. During the eigh 
days’ storm at Kiltoyse the snow fell fourteen inches on an averag 
every twenty-four hours, this would give an increase of nine feet fou 
inches, which, added to that already on the ground, would give a tota 
depth of thirteen fect ten inches, say fourteen feet. After the cessation of the rain 
when the snow was again measured it was found to be six feet in depth, but it wa 
now so compact that a man could walk over it. As we ascended the Kitlope Valley 
the snow increased in depth. Seven miles from the coast it was eight feet deep and s 
hard that the cook, in clearing it away for his fire, was obliged to cut a great portiol 
with an axe. From marks on the trees it appeared to have been from sixteen. t 
twenty feet before the thaw. On thesummit at an elevation of eleven hundred ani 
fifty feet the snow was from twelve to fourteen feet deep, the top layers very ligh 
making it very difficult travelling. If Tochquonyala Lake had been at any greate 
elevation we could not have reached it. As it was, we had two trials before we reache 
the lake, both parties were snowed in, the first at the summit, the second, four mile 
down the outlet of the lake. The distance from that point to the Chedsquit, and th 
elevation at the junction were estimated by the last party. 
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SNOW-SLIDES. 


In the high latitude of our exploration, the snow-slides are truly formidable along 


e shores of Gardner’s Inlet; they occur at short distances and are of great magnitude. 
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ce. Along the valley of the Kitlope, they occur along the south-western slope 
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ny places acres of snow, broken timber and large boulders are spread out over’ 


rth-castern exposure of the mountain, where they are from fifty to one hundred 
in depth, many of them reaching quite across the river. The north-eastern slope 
uth-western exposure is free from slides, a belt of foot-hills intervening between 
alley and snow peaks intercept the slides. After reaching an clevation of one 
and feet, they occur indiscriminately on both sides of the valley. At Toch- 
yala Lake the whole distance of three miles and a half on the south-western side is 
mmense slide. They also occur on the opposite side, but not in such magnitude. 
nclusion, I must beg indulgence for the imperfections of this report, as, deeming 
xreat importance that it should be in your hands at the carliest moment, I have 


8 
urried it through in time for to-morrow’s mail. 


Respectfully submitted, 
C. H. GAMSBY, 
Engineer in Charge Division X., C.P.RS. 


farcus Smiru, Esq., 


Deputy Chief Engineer, CP.RS., 
Western Division. 
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APPENDIX K. 


MEMORANDUM REGARDING THE SURVEYS IN BRITISH COLUMBIA, GIVING AN OUTLINE 
OF OPERATIONS CARRIED OUT DURING THE YEAR 1876, BY H. J. CAMBIE. 


Orrawa, March, 15th, 1877. 


Srr,—In accordance with your request, I have prepared the following memor- 
andum regarding the surveys in British Columbia, giving an outline of operations 
carried out by the parties under my charge, in 1876. 

On receipt of instructions to take charge of surveys, I left Ottawa on April 20th, 
and arrived in Victoria, British Columbia, on May 2nd. Arrangements were at once 
made for despatching the various parties to their destinations without delay. There 
were seven engaged in the field during the season,~—five on location, and two on 
exploratory lines. The first one left Victoria on May 11th,while the last got away on 
the 26th. 

Division N, under Mr. Bell, had continued in the field in the neighbourhood of 
Fort George during the winter, and at the earliest possible moment, proceeded with 
the location eastward towards Yellow Head Pass. : 

Division M, under Mr. Keefer, had also wintered in the field, near Téte Jaune 
Cache, and was now locating the line westward, to meet Mr. Bell. Their surveys 
were connected on October 5th. But as it seemed in the month of May to be 
improbable that these two parties could complete the location before the end of the 
season, Division V, under Mr. Trutch, was sent to their assistance, by way of Kam- 
loops and the River Thompson. Freshets on the North Thompson, caused the loss of 
some supplies, and detained the party so much, that they did not get to work till 
August Ist. ; 

About twenty miles of the line, up the east branch of the Homathco, had not 
been located in 1875, and Division X, in charge of Mr. Gamsby, proceeded by way of 
Bute Inlet, to complete this, and revise some portions of the location on the lower 
Homathco, which it was hoped could be improved. This work was finished on Octo- 
ber the 19th, and the party reached Victoria on the 22nd. | 

Mr. Jennings took Division R to Dean’s Channel, to locate a line up the valley of 
the Salmon River, for about fifty miles from the sea; at which point it is fairly 
through the Cascade range of mountains, and has gained the interior plateau. This 
party finished their allotted task on September 27th, and arrived in Victoria on 
October 7th. ; 

Division Y, under Mr. Hunter, was detailed to commence at mouth of Iltasyouco_ 
River, which enters the Salmon River about forty-four miles from Dean’s Channel, and 
make an exploratory survey eastward, by way of Lake Kwhulcho, and the valley of 
the River Nechaco. “a 

It was hoped that a line by this route would prove shorter, and have a lower 
summit than that already surveyed, by way of the Blackwater and Chilacoh Rivers. 

Division S, under Mr. McMillan, went to mouth of Chilacoh River, and ran a line’ 
up the valleys of the Stewart and Nechaco Rivers, to meet Mr. Hunter; which they did 
on September 29th. : 

I proceeded up Salmon River, on June 13th, accompanied by Mr. Hunter, who had 
just completed a survey of the head of Dean’s Channel. We expected to reach his 
starting-point, at the mouth of the Iltasyouco, in four or five days, and to find a mule- 
train there awaiting our arrival with a supply of provisions, 4 


Excessive freshets in the Salmon River detained us for several days; and a similar 

cause having detained our pack-train, which was coming from Quesnelle Mouth, Mr. 
Hunter was unable to commence work till July 5th. 
| In proceeding up the Salmon River, it was evident that the unusual freshets were 
caused by the unprecedented snowfall of the previous winter, which was then being 
thawed rapidly by the hot sun of June. 
___ For thirty-four miles from the sea the mountains rise precipitously, or at very steep 
inclinations, for several thousand feet on each side of the valley, and throughout that 
distance the effects of the snow were visible in avalanches as well as freshets. Most 
of them descended the same courses which had been swept by similar ones in former 
years, But others had come down hill sides, thickly wooded, carrying everything 
before them and depositing piles of broken timber, rocks and snow, which in some 
cases excecded forty feet in depth, even in July. 

In locating the line up this valley, places subject to avalanches were avoided with 
three exceptions, and it is proposed to tunnel in the rock under one, and bridge over 
the other two. 

As you had expressed a desire to have the country to the southward and west- 
ward of Lake Frangois examined, I made a trip there, leaving Fort Fraser on August 
25th, I reached the western end of Lake Francois on 30th, and on September 6th 
ascended a spur of the Cascade range of mountains from which my guide pointed out 
Lake Talsabunkut, one of the principal sources of the Nechaco, about six miles 
listant. 

The survey which was made from Gardner’s Inlet, in 1875, by way of the 
River Kemano, terminated at the western end of this lake and it was named on that 
decasion First Lake. I was informed that one branch of the River Skeena has its 
source in a small lake a short distance from Talsabunkut, and flows in a northerly 
lirection to the main stream. 

_ Lake Talsabunkut is drained by the River Tachla, which runs eastward for about 
orty miles and discharges itself into Lake Ootsabunkut. 

In the above distance the river has an exceedingly serpentine course, very little 
urrent and numerous beaver dams in the sloughs «which cause it to overflow much 
e the adjacent country ; so much so that I was unable to follow the valley and had 
0 travel by an adjacent one. 

__ We paddled down Lake Ootsabunkut on a raft and did not abandon it till we 
iad descended the River Tchutasely and Lakes Intats.and Nahtalcus and reached the 
nain River Nechaco, a distance of about seventy miles in all. 

__ From the head of Lake Ootsabunkut, to the foot of Lake Nahtalcus, the valley 
S generally narrow, but the hills on either side rise with easy slopes most of the way. 
_ Taking the eastern end of Lake Francois as a starting point, I had travelled 
ipwards of 100 miles westward, and had returned by a course somewhat parallel, but 
onsiderably to the south. 

This tract of country may be described as essentially a lake district. There is a 
elt of flat swampy land several miles wide, extending along the eastern base of the 
ascade range for a considerable distance to the north and south of River Tachla, 
hich has only a few trifling undulations, and is intersected by sluggish streams, 
ammed repeatedly by beaver, forming numerous ponds and small lakes. 

| Farther to the eastward, the country is intersected by ranges of hills of no great 
eight, running parallel to each other and nearly cast and west, with long narrow 
ukes lying in the valleys. 

_ The southern slopes of the ranges are timbered with poplar, black pine, and a 
sw spruce, but there are many open spaces covered with a luxurious growth of pea 
ine (vetches) and various kinds of grasses. The northern slopes sustain a dense 
towth of spruce, black pine, and a few Douglas fir and poplar of medium size and 
ithont any special value for economic purposes. 

So far as | could form an opinion, this portion of British Columbia may, at some 
iture day, be utilized asa pastoral country, and support large herds of cattle, but is 
ot likely to be used for agriculture generally. 
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The Indians and officials of the Hudson’s Bay Company raise potatoes, turnips 
and some grain at sundry favoured spots on the shores of Lake Fraser, also at Lake 
(Choka} achick, and other places of the same or less elevation, but the crops are ofter 
damaged by frosts. This, however, might possibly be avoided by an improved 
system of agriculture. They also keep a number of cattle at both the place: 
mentioned. 

No attempt is made to cultivate the land around Lake Francois, which is highet 
than Take Fraser, while Ootsabunkut and the lakes to the south are higher still 
varying in elevation from 2,700 feet upwards. They are also much nearer to the 
snow-capped peaks of the Cascade range of mountains, which affect the temperature 
very perceptibly. That district therefore would, in all probability, be founl much 
less suited for agriculture than the shores of Lake Fraser. The natural grasses anc 
pea vine however grow so luxuriously as to give promise of affording ar 
bundant supply of food for cattle, if they were sown in land which had been clearec 
up and cultivated. . 

Having visited Kamloops early in October, and, while there, ascertained that all 
the parties had completed their work and were then on their way to Victoria, | 
determined to proceed there at once. travelling by way of Lake Nicola and Coqgui 
halla Valley to Hope. I had reported on this valley in 1874, and having in the 
meantime seen some of the other passes through the Cascade range of mountains, now 
desired to examine it once more. A new trail had been opened a few days previ 
ously from Lake Nicola to Hope, which enabled me to do this without difficulty. : 

The character of the Coquihalla Valley is very similar to that of the east branel 
of the Homathcu; but, in case of a line being located by this route, the length 0 
very heavy work and steep gradients would be greater. The unusual snow!lall o 
the previous winter had formed avalanches in places which showed no signs of sucl 
on my former visit. ‘ 

Reaching Hope on the evening of October 12th, I received a telegram from thi 
head office in Ottawa, regarding a survey of the River Fraser route, and on the 14th 
another despatch reached me on the same subject, the telegraph line having beet 
down during the two intervening days. As the parties were coming down the 
waggon road in, coaches, I managed to intercept those of Messrs. Keefer, Huntet 
and McMillan between Yale and Lytton, and put all three to work between thos 

oints. 4 
: The difficulties to be encountered in that section had been looked upon as thi 
most formidable on the River Fraser route, and you had,in 1874, ordered a detailec 
survey there. A party under my charge then ran a line from Yale to Chapman’ 
Bar (13 miles) but had to stop work on account of snow. ; 

‘To complete that survey to Lytton seemed the most suitable worl to undertake 
now that the season was likely to be very short, and as the weather was unsettle 
and it was uncertain when we might be obliged to cease operations altogether, | 
decided to put on three parties without specific instructions. P 

There were 40 miles to be surveyed, and the three parties accomplished thi 
though it rained almost without intermission on the two of them nearest to Yale. 

Notwithstanding the rapid manner in which the line was run, it gave satisfactor, 
results, and there is little doubt that, with more time at command, it could b 
improved very materially. @ 

Messrs. Keefer and McMillan ceased operations on November Ist, and arrived i 
Victoria on the 4th. Mr. Hunter and his party, which was the last in, reached ther 
on the 15th. This closed the season’s operations. | 

I remain, Sir, 
Your obedient servant, 
H. J. CAMBIE. 
SANDFORD FLEMING, [isq., 
Engineer-in-Chief, 
Canada Pacific Railway. 
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REPORT ON EXPLORATORY SURVEY BETWEEN LAKE WINNIPEGOOSIS AND LIVINGSTONE, 
_ DURING THE SUMMER AND AUTUMN OF 1874, BY GRANVILLE C. CUNNINGHAM. 


Ottawa, 6th February, 1875. 


Sir,— Having completed the exploratory survey for the route of the Canadian 
acific Railway, from the Mossy River at the southern end of Lake Winnipegoosis to 
Fort Pelly, and having laid down on plan the position of the final location line, I beg 
now to submit the following report :— 

_ The latitude at the commencement of the survey at the Mossy River is 51° 37’ 
27” ; ‘the greatest latitude reached where we round the north-east corner of the Duck 
Mountain is 52° 06’ 00"; and the latitude at the termination of the survey at the 
Fort Pelly Police Barracks, is 52° 53’ 03”. 

The length of the line surveyed from the Mossy River to the crossing of the 
Snake Creek at the Fort Pelly Police Barracks is 106 miles, but on the final location 
his will probably not much exceed 100 miles. 

_ The course of the railway will be remarkably free from curves. From the Mossy 
iver to the north-east corner of the Duck Mountain, a distance of fifty miles, there 
vill be one unbroken straight. On the remaining fifty miles there will not be more 
han seven curves. With the exception of one curve of 2,865 feet radius, there will 
9e no curve sharper than 5,730 feet radius (1°.) 

| The greatest elevation reached is 688 feet above the level of Lake Winnipegoosis, 
ua point 1) miles to the east of the Fort Pelly Barracks. This elevation is attained 
oy a gradual ascent throughout the whole length of the line, and in. no instance will 
he maximum gradient 52°8 feet per mile be requisite. 

The grading required to be done is very light, and the gradients obtained will be 

remarkably casy. At the commencement of the Survey in the country lying to the 
outh-west of Lake Winnipegoosis, I had been led to believe that the “ Muskegs” or 
Wamps would, owing to their great depth, offer serious difficulties in the construction 
if the Railway, but on examination I found that this was not the case. What may 
e called the swampy part of the line lies between the fifteenth and twenty-sixth 
niles. Here there is a succession of Swamps separated by intervening strips of firm, 
vell-timbered land. The worst of these swamps is about a half mile in width, and is 
even feet deep. Though in its present state, it is impossible to cross with horses, and. 
Loffers difficulties even to a man on foot, it is not objectionable for the line of railway, 
Sit is casily drained and possesses a good clay bottom. 
_ On that part of the line lying between the Mossy and Rolling Rivers, a distance 
Seventy miles, the streams to be crossed are unimportant, and will be easily 
midged. At the cro-sing of the Rolling River (at 70 miles) we meet with the first 
york of any importance. This river flows ina valley one thousand feet wide at our 
Oint of crossing, and fifty feet deep. The bridge would require to be on the high 
evel. After crossing the Rolling River, the character of the country changes some- 
yhat, and instead of a flat, heavily timbered country drained by low banked streams, 
re have for the succeeding thirty miles a more prairic-like region bearing light bush, 
ith here and there good bluffs of timber and traversed by wide and deep gullies 
arough which small streams flow to the Swan River. Between the Rolling River 
nd the termination of the survey, there are five of these gullies inclusive of that of 
ae Snake Creck at the Fort Pelly Barracks. These crossings will be about 1,000 
et wide and from 50 to 80 feet deep. But with the exception of this necessary 
i A . 
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bridging the expense of construction of this part of the line will be no greater than 
that of the preceding seventy miles and the gradients obtained will be equally as 
good. “3 
~The timber at the commencement of the survey at Mossy River is chiefly grey 
poplar, of sound quality and from 10 to 15inches in diameter. The country here may 
i described as alternate strips of timbered land and meadow, the timbered land bearing: 
to the meadow a proportion of about two to one. This character of country and 
timber gradually changes as we ascend towards the Duck Mountain—the timber 
becomes larger and the “opens” fewer. At a distance of about five miles from! 
Mossy River we met with spruce and tamarac. At first, the trees are small— 
not exceeding 12 inches in diameter—but by the time 15 miles is attained excellent 
spruce of 18 inches in diameter are easily obtained in large numbers. On the belts 
of firm land lying between the swamps before alluded to at this part of the line, , 
plentiful growth of fine timber—spruce, tamarac, poplar and birch—is available for 
the construction of the Railway. As we continue, the size and quantity of the timber 
increases. At 30 miles, many white spruce, 2’ 6” in diameter and of thoroughly 
sound quality, together with large tamarac and poplar, can be obtained. From here 
on to the 50 miles, where we turn the north-east corner of the Duck Mountain, this 
heavy character of timber is maintained. On the line of Railway between the 40 
and 50 miles, I observed some white spruce trees 3’ 6” in diameter. On the Duck 
Mountain itself, and on the spurs running out from it, there is a magnificent growth 
of white spruce, a very large part of which would be within easy distance of the 
line of Railway. This white spruce is well suited for bridge building. The quality, 
of the timber is almost equal to that of first quality pine, and it is remarkably sound. 
I did not observe the smallest symptoms of decay in any of the trees that were cut. 

On turning the north-east corner of the Duck Mountain, we enter the valley of 
the Swan River, and here the timber is not so good, owing to the fact of the country 
having been burnt over some ten years ago for a distance of about 20 miles _ 
the line of Railway. The large timber has consequently fallen, and a thick under- 
growth of poplar has sprung up. There still remain, however, occasional bluffs of 
timber, particularly at the crossings of the different streams, from which a good 
supply of spruce and poplar can be obtained. Up to the 60 miles the line skirts the 
base of the Duck Mountain which is heavily timbered as previousty described. ; 

After crossing the Rolling River at the 70 miles as before, mentioned we enter a 
more prairie-like district, and the timber, as a general rule, is very light with inter- 
vening stretches of prairie, but in the river valleys and gulleys that are crossed, 
timber blutfs affording white spruce and tamarac are conveniently situated for use im 
the construction of the Railway. At the 90 miles the line approaches to the Swan 
River. Here the Swan valley narrows into a gorge about a quarter of a mile wide 
and 100 fect deep, and in this gorge there are bluffs of pine and spruce which 
continue for about five miles; from this poiut up to the Fort Pelly Barracks, 
distance of five miles, there is no timber available on the line of Railway. On crossing 
the Snake Greek, however, at the Barracks, we again enter a richly timbered country: 
which extends, I was informed, for about 15 miles to the west. E 

It will thus be seen that for the length of line surveyed from the Mossy River 
to the Fort Pelly Barracks, with the single slight exception noted above, timber can 
be obtained on the line of railway in sufficient quantities to mect the requirements 
of construction, and for a considerable distance, namely, from the 25th to the 60th 
mile the timber is of such quality, and in such quantity, as to render it valuable as an 
article of commerce. — 

Throughout the length of the line, with the exception of the last ten miles, the 
soil is rich and fertile. On the banks of the Mossy River there is a strong loamy 
clay, producing rieh vegetation. Farther on we reach the meadows before alluded 
to, where there is a very luxuriant growth of long grass. In these meadows art 
to be found small lagoons of salt water, whilst sometimes, occasionally in close 
proximity to salt, there may be seen a spring of perfectly pure water. This salt 
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fifteenth and twenty-sixth miles would for some time be an obstacle to cultivation, 
through it is probable that the drainage caused by the construction of the 
Railway would do much towards their improvement. After this is passed we 
enter upon a better drained country, and the strength of the soil is evidenced 
by the luxuriant and varied undergrowth in the forest, together with the numer- 
ous kinds of grasses produced. It is in the Swan Valley, however, that the 
richest and most extensive areca of agricultural country is found. — The valuable 
part of this valley, or rather basin, begins at the eastern slope of the Thunder Mill, 
and extendsin a north-easterly direction to the Swan Lake. It is bounded on the 
north and north-west by the Swan Lake and Porcupine Mountain, on the west by the 
Thunder Hill, on the South by the Duck Mountain, and on the East by an elevated 
ridge lying between it and Lake Winnipegoosis. Its extent is about 60 miles in 
length by 20 miles in width. The soil is remarkably rich and productive. Through- 
‘out, it consists of large plains clothed with tall suculent grass alternating with strips and 
clumps of timber well-grown and admirably adapted for building purposes. At the 
lower end, that is near the Swan Lake, the timber is more varied than in any part of 
the country as-yet described. Here one may sce spruce, tamarac, oak, elm, maple, 
birch and poplar; each species being represented by trees of very considerable 
growth. In the gardens attached to a few houses forming a little hamlet at the 
mouth of the Swan River, I had ocular demonstration of the productive power of the 
soil. This valley is looked upon by the natives as the garden of the district. 

| On the last ten miles of the line running along the edge ot the gorge of the Swan 
River, the soil is stoney and light. About a mile to the south, however, these stones 
disappear and the soil is richer. 

At the 45thand 47th miles are ridges elevated from 12 to 15 feet composed of 
sand and gravel suitable for ballast. Again, from the 55th to the 62nd mile, at an’ 
average distance of 500 feet, the line runs parallel to the base of the Duck Mountain, 
which here rises toa steep slope, and from which gravel and sand can be obtained. 

_. In some of the streams in the Duck Mountain traces of iron could be detected in 
a few of the stones composing the bottom, but these, I am inclined to think were the 
remains of boulders rather than the evidences of iron stone in situ. 

The climate is similar to that of the Province of Manitoba. In summer the 
days are hot and the nights cloudless and cool ; this difference of temperature causing a 
heavy dew-fall, which compensates for the almost total wantof rain. In the autumn, 
he more equitable temperature of the nights and days, combined with cloudy weather, 
reduces the dew-fall to almost nil; there is the same absence of rain, and the country 
consequently becomes so dry that much inconvenience and even danger is caused by 
bush fires. The first frost was observed on the 15th September, on which night 
there were two degrees of frost. After this, however, as late as the middle of 
October mild and genial weather was experienced. The first snow fell on the 25th 
Ovtober, and this snow continued on the ground. After this the weather set in 
steadily cold. On the night of the 17th November the thermometer registered —19°, 
and again on the 25th of the month-—34°. Soon after this, the thermometer, to my regret, 
was broken, but I was surprised to find, on reaching the Fort Pelly Barracks on the 
19th December, that in the middle of the month the thermometer had on one night 
registered —41°. Owing to the great dryness of the atmosphere, combined with the 
protection from wind the bush afforded, we had not suspected that we were exposed 
to such intense cold; indeed, I may mention that some of my men who came from 
Marquette county, in Michigan, in drawing a comparison between the two districts 
had decided in favour of the North-west as being the milder, though no doubt even 
—20° in Marquette would have caused much discomfort. The depth of snow observed 
in the end of December was about 8 inches. In regard to early summer frosts, from 
w hich this district is supposed to suffer, the testimony of some few half-breed settlers 
in the Swan Valley and on the shore of Lake Winnipegoosis, was to the effect that 
these early frosts are unknown and that in every way the climate is well adapted for 
gricultural operations. On the other hand, at the greater altitude of Fort Pelly, the 


opinion of the gentleman in charge of that post was that the early frosts might ia 


some seasons, be i injurious to wheat; at the same time barley and all inde of gar on 
vegetables are successfully raised at the post. . 

While speaking of agriculture, I may perhaps mention as a fact of considerable 
importance, that a grasshopper plague, such as, during the past few years, has devas 
tated parts of the Province of Manitoba, is unknown in this more northern bush 
region. ast summer while the Province of Manitoba suffered, the district where mj 
survey lay was entirely free from this most destructive pest. 

_ At Mossy River, the railway crossing is a little over a mile from the couteem n 
end of Lake Winnipegoosis. At the point of crossing the width is 125 feet. About 
50 feet below this, however, the river widens to over 200 feet, affording ample 
accommodation to vessels plying on the lakes. The depth of water varies hetwweer 0 
five and seven feet; the bottom is composed of clay and gravel. On the final locati 
the line of railway again comes within a short distance (about 2,000 feet) of iy 
south-west end of Lake Winnipegoosis, but here the depth of water is only some io g 
to three feet, rendering it almost useless for shipping purposes. 

In the Swan Valley the Swan River is navigable for boats drawing two and 2 
half feet of water for a distance of about 20 miles* up from the Swan Lake. The 
Swan Lake, again, is connected by a navigable river with the northern end of Lake 
Winnipegoosis 

In regard to the cont nuation of the line to the west of the Fort Pelly Barracks 
no difficulties of any moment present themselves. On crossing the Snake Creek at 
the Barracks the country rises by an easy slope to a higher plateau, and this platea U 
continues to the west in easy undulations. mt 


I have the honour to be, Sir, 
Your most obedient servant, 
GRANVILLE C. CUNNINGHAM. 
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Engineer in charge Division, P. 


To SanprorD FLEemine, Esq., a 


Engineer in Chief, 
Canadian Pacific Railway. 


*This point would be about 25 miles distant from the line of Railway. 
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PROGRESS REPORT ON THE SURVEYS MADE IN THE NORTH-WEST TERRITORIES DURING 
THE YEAR 1875, BY H. A. F. MACLEOD. 


Orrawa, 28th March, 1876. 


: Sin,—lI have the honor to submit the following report on the preliminary sur- 
veys and explorations for the Canadian Pacific Railway, made during the season of 
1875 in the North-West Territories, between Livingstone, near Fort Pelly and the 
Caledonian Valley, the eastern approach to the Yellow Head Pass in the Rocky 
Mountains. 

Your telegram of the 13th March, 1875, directed me to take charge of the instru- 
mental surveys to be made from Fort Pelly to Jasper Valley and explorations in the 
Rocky Mountains, and your written instructions of the 25th and 31st Murch gave me 
definite directions as to the manner in which you wished to have the service 
performed. 

- ‘The immediate object of the survey was :— 

| Firstly,—To ascertain how far it would be practicable to run the line of railway 
through the outlying spur of the Rocky Mountains, between Caledonia Valley, which 
leads to Yellow Head Pass. and the North Saskatchewan, by way of Brazeau River. 

Secondly,—To connect the surveys already made east and west. 

You supplied me with copies of the Earl of Southesk’s book, Captain Palliser’s 
reports and maps, and other information. On the maps you marked the gencral 
direction of the lines you wished to have surveyed and explored. 

I was directed to arrange with Mr. Lucas, in charge of Division P, io begin an 
instrumental survey at Fort Pelly with his party, and to extend westward along the 
general direction of the linc shown on the maps, setecting the best ground that could 
be found to a point to the south of Edmonton, and to take my old party—Division UL, 
in charge of Mr H. N. Ruttan—with me, to begin where Moberly’s survey termin- 
ated, near Root River, and run eastward to meet Lucas’ party, crossing the North 
Saskatchewan at the most suitable point, probably near the “Old White Earth Fort.” 

You advised me to send Division L to Root River vid Carlton and Fort Pitt, and 
directed me, if it would not cause much delay, to travel along the general route of 
Lucas’ survey, so as to make a reconnoissance of that country in advance and to send 
back sketches and directions as to the line of survey. 

___ After setting Division P to work, you desired me to proceed to the mouth of the 
River Maligne, and commence the exploration with a view to carry the railway up 
that valley and down a branch of the River Brazcau which, from the Earl of 
southesk’s map, was supposed to have its source within afew miles of the head waters 
of the Maligne. Thence to the junction of the Brazeau with the North Saskatchewan, 
and ultimately joining Lucas’ survey south of Edmonton. 

Mr. Crompton was sent with me to assist in making explorations. 

__ In your instructions of the 31st March, you informed me that one of the main 
objects of the survey was to fix the line of the overland telegraph, then under con- 
tract, between Fort Pelly and the entrance to the Yellow Head Pass. That the con- 
tractor would commence his work so soon as the spring should open at Fort Pelly, and 
it was important that the line should be defined in advance of him ; that it was de- 
sired to have the telegraph along the general route of the railway, and, when _practi- 
cable, on the precise line. 

_ You also wished me to select the most suitable line for the railway either by the 
Brazeau and Maligne Rivers, or on the direction of surveys previously made through 
the Jasper Valley to Root River, so that the telegraph construction might be pro- 
ceeded with, ; | 
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I was thus desired to select the most direct and favourable route for the railway 
between Yellow Head Pass and Fort Pelly, and to see that the telegraph line should 
be built as nearly as practicable on the line which will ultimately be adopted for the 
railwa 

Of the tracing of Moberly’s plan which you sent, you desired me to sketch the 
prominent physical features of the country, and to ascertain if a better line could 
be projected. 

From your telegrams of 30th March and 2nd April, I learned that engineers 
would not’ hereafter be required to attend to Commissariat matters and I was 
directed to apply to Mr. Thomas Nixon, the purveyer for necessary provisions, 
— equipment, men, horses, &c., for outfit, transport and supplies for the whole season. — 

In accordance with these instructions, I commenced at once to make preparations 
for the surveys. I saw Mr. Nixon on his arrival in Winnipeg vn the 8th April, and 
on the 12th, when he hed received definite instructions how to act, I mado requisi- 
tions upon him for supplies for Divisions P and L, and for my: small exploring party. 
John Brown was engaged as my Commissarat officer and guide upon your recom- 
mendation. His advice and experience were found to be of g great value. Mr. Rattan 
arrived on the 17th April and took charge of preparations being made for Division 
lL. Commissariat officers were appointed to both Divisions, to act in the field under 
Mr. Nixon, and to assist the engineers in charge. 

Mr. Nixon ascertained that no suitable provisions could be obtained in Winniped! 
at that season of the year, and therefore it would be useless to start before the arrival 
of supplies on the opening of navigation. The first steamboat from Moorhead arrived 
on the 29th April, but the whole of our supplies did not come till the 18th May. Mr, 
Lucas arrived on the 21st April, he left his assistant and some of his party at Fort 
Pelly, preparing plans, etc: the rest were paid off in Winnipeg. 

My own time and that of Division L was fully occupied in making tracings of 
previous surveys and making up the Division accounts; all were despatched tg 
Ottawa by the 17th May. 

The three parties went into camp on the 5th of May, that being the date agreed 
upon with the men hired, and on the 20th we all left Winnipeg, our supply trains 
having left in detachments before us. { 

In comparing my aneroids with the standard barometer at the observatory, the 
difference in each was only 0:02, after the journey by rail from Toronto. : 

I met Mr. Fuller, contractor for the telegraph, frequently before leaving Winni- 
peg, and arranged with him that the line would be marked out as quickly as possible, : 
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Journey from Winnipeg to Livingstone. 


On our first day’s journey we passed the greater part of our supply train. They 
had dispersed with their loads to their houses, “looking for their cattle, &c.. and we 
soon found that the commissariat officers had no control over the movements of the 
freighters, and had arranged no place of rendezvous. The result of this was that 
Division L had to remain for a considerable time at Totogan till supplies came up. 
Fortunately Division P had two months’ provisions at Swan River Barracks’ 
(Livingstone), which I sent out to them on the 5th April. Mr. Lucas was 
thus enabled to commence his survey at once and to replenish my _ stock. 
My train consisted of five carts, a light waggon for instruments &c., three 
saddle horses, nine cart horses, and a party “of eight, all told. With Mr, 
Lucas and his party we continued our journey to Livingstone. For the first 
week we carried oats for our horses, as the grass was short and young. From the 
end of May to the middle of October our horses lived entirely upon pasture. 

We followed the ordinary trail through Portage La Prairie and Totogan to Fort 
Ellice, and from Ellice to Fort Pelly and Livingstone arriving there on the 
th June. I took note of the general features ‘of the country between Forts 
Garry and Pelly. 

We found the rest of Division P encamped near Livingstone, 
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_ Mr. Lucas showed me the plan and profile of his location from Mossy River to 
Snake Creek, and we examined the valley of Swan River with a view to getting a 
better crossing of Snake Creek, near its junction with Swan River, but the valley of 
Swan River is very rough and crooked, with bold points running into the valley. 
On the line, as located, the work is very light, except the crossing of a few coulees 
and Snake Creek. As the ground is high to the west, we resolved to adhere to the 
high crossing of Snake Creek. We examined the country to the west, and decided 
to get over the high ground by keeping in the direction of Swan River Valley for 
some distance. 

The latitude and longitude of our initial point, near Livingstone was 

Lat. 51° 53’ 39”, Long. 101° 59’ 08”, calculated as nearly as possible, from Mr. Lucas’ 
and my surveys from Shoal Lake, where my survey was connected with a known 
point in the Province Line of Manitoba. 
I asked Mr. Lucas to compute his latitude and longitude as he proceeded, so 
that he might check his bearings correctly, the amount of westing being so great 
between Pelly and Edmonton. Mr. Lucas commenced his survey on the 7th of 
June. : 


Journey from Livingstone to Edmonton. 


On the 9th of June I left Livingstone with my exploring party. The 
quantity of wood west of Snake Creek obliged us to go round to the south, following 
the trail to Pelly and Touchwood Hills with the intention of getting back to the 
proposed railway line on the first opportunity. I made a rough survey of our route 
as we proceeded, taking bearings with prismatic compass and distances by odometer, 
o as to fix our position and that of the railway line, using aneroids to ascertain any 
udden changes of elevation. 

From Pelly we followed up the Valley of the Assiniboine, over a rough and 
rooked road through poplar woods, passing some large lakes. On getting into more 
open country ten miles out, we followed a trail north-west to reach the railway line, 
but soon got into so much brush that we returned to the main trail, which we 
cllowed till we crossed the Assiniboine River. We then worked up to the north- 
west again, till we arrived within six miles of the proposed line ; where we found 
the woods so heavy to the north and west that we had to turn to the south-east. 
| The country is undulating, with many small lakes and swamps, and presents no 
difficulties for railway construction. Where we crossed the Assiniboine, the valley 
is wide, and of no depth, not more than 20 fect, the river being 40 feet wide. We 
were travelling for a day to the south-east, before we struck the Touchwood Hill 
trail. In following it to the south-west, the woods appeared so close to the north, 
that I determined to follow the trail forthe present. We passed the Little Touch- 
wood Hills to the south of the trail. 

On the 5th June we arrived at the junction of the Quill Lake road, and followed 
it in a north-westerly direction. We were now a long way to the south of the pro- 
posed railway line. Getting into open country at the north end of the Touchwood 
ills, we again travelled in a north-westerly direction, then more to the west, and 
coming upon thick woods, had to bear off to the south. The country here is very level. 
We again struck the Quill Lake trail, and followed it to the north end of Quill Lake. 
Isent a messenger to Mr. Lucas, to tell him that Quill Lake and the Touchwood 
Hills are farther south than shewn on the maps, and that his line would not come 
near them. We followed the trail till we got within half-a-mile of the line. Mere we 
made observations for latitude, and put up a mound as a guide to the telegraph con- 
tractor in delivering his material, also to mark our trail for Mr. Lucas. 

_ From this mound, we travelled in the proposed direction of the railway, through 
undulating country, with groves of poplar, but soon came out upon open plains, which 
I took to be Buffalo Cart Plains. We crossed the plains, and passed through a very 
hilly country, till we strnck the Carlton trail. The hills are small, and will offer no 
serious obstruction. Soon after, we crossed the second Carlton trail, which leads to 
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the upper ferry, and followed it a short distance to find wood. The contractor’ 
train of 50 carts, with material for the telegraph construction west from thi 
Elbow, overtook us here, and I learned that Mr. Ruttan’s party was about a da: 
behind them. 

We saw a few Indian lodges near the trail, whose owners soon came up to us, 
and claimed a small pony which,we had found on the plains north of Quill Lake, and 
which we gave them. Il sent my cart along the trail tothe ferry, and with three of 
my party followed our course to the South Saskatchewan. 

In the first forty miles the hills increase in height and size and then bear off to 
the south-west. The railway will probably have to keep to the north, unless a more 
direct passage can be found through them to the south. The 10 miles near the 
Sashatchewan is nearly level and open. Having examined the banks for some 
distance up the river 1 selected a very favourable crossing for the railway, 975 feet, 
wide. There is very little timber on this part of the South Sashatchewan, and none 
suitable for rafting. | We then followed the direction of the river, and ‘found our 
carts at the ferry. Mr. Ruttan and Division L arrived at the ferry in the evening, 

As the telegraph people were the first to arrive, we had to wait till their car is 
were ferried over. Then all the horses were driven into the river and swam 
across. I told the foremen of the telegraph party that I would mark the position for e 
the telegraph from the Elbow to the end of the Willow Hills, so that he migh t 
commence the construction at once. 

Having crossed’ the Saskatchewan (25th June), we followed a trail to the south= 
west, and alien struck across to our land mark on the east bank of the river. ] 
examined the river for four miles to the south-w est, and selected another crossing 
more on the direct line passing south through the hilly country east of the river. 
The width of'the river here is 862 feet and the banks are about 70 high—this would 
make a very good crossing. We put up a mound and continued our journey on our 
course for the Elbow. 

Between the two Saskatchewans the country is open plain, very even, and easy 
for railway construction, The NorthSaskatchewan was reached at the Elbow, and | 
we followed the south bank to Kagle Hili Creek. This stream flows througha valley y 
4000 feet by 200 feet deep. I examincd this valley for cight miles, and found the best 
crossing at the mouth of the stream. The freshet level of the Sashatchewan at this: 
point is 10 feet higher than the present level. | 

From this place, on the Ist July, I sent a copy of my field plan and directions to 
Mr. Lucas, giving him the latitudes and longitudes of important points to guide him 
to the river crossings, & 

I also put up a mound and indicated the position of the line at various places as 
far as the north-west end of the Willow Hills, so as to enable the telegraph contractor’ 
to commence work as soon as possible. | 

My journey from Eagle Hill Creek was difficult on account of the roughness of 
the country, the number of lar ge coulees and the quantity of wood along the banks” 
of the river. At one place, I found it advantageous to leave the river for or , 
miles, passing through a valley running parallel to the Saskatchewan and joining the” 
main valley again, then following the Saskatchewan to Battle River. We had much ht 
difficulty in getting through this. part of cur journey, the banks of the river being 
thickly wooded, very rough and full of coulees. The construction of the line will 
therefore be costly. 

On the 6th of July we crossed Battle River on a raft. The stream was 240 feet 
wide and seven feet deep. There are several Indian houses on the east bank which’ 
are only occupied in winter, The crossing of the river will be easy as the banks are” 
low and the valley narrow near its junction with the Saskatchewan. : 

From Battle River [ took a course to enable us to pass north of the Wolf and 
Willow Hills. This led us along the banks of Battle River and north of the Willow 
Hills, but a valley to the south will allow Mr. Lucas to run a more direct line. I tra-) 
velled cight miles to the south-west to get into this valley, and then passed to the 
south of the four Blackfoot Hills. The line will ascend to this summit through a 
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crooked valley, bending four miles to the south, through which the work will be 
heavy. We passed a small camp of Crees on Battle River, heard some shooting, but 
did not see any of the Indians. 

From the end of the four Blackfoot Hills I followed a course to lead us to the 
Hay Lakes and passed through some hilly, open country for fifteen miles. It then 
became level and undulating. We crossed a coulee 100 feet deep and 600 feet wide, 
and on the 10th July we encamped at avery large coulee 230 feet deep and a quarter 
of a mile wide. I selected the best crossing and put up a mound, Battle River 
appears to be only about two miles distant from our trail. 
| __ Following the same course, we passed over some high, hilly and wooded country 
‘with numerous ponds and marshes for about thirty miles, crossing a coulee ninety 
feet deep and 600 feet wide. The country is then open with patches of timber, level 
and undulating to the Beaver Hills. These hills extend in a south-westerly direction 
from the North Saskatchewan to a point about six miles south of our trail. Where our 
trail struck them they stand about 100 feet above the plains, through to thenorth they 
are considerably higher. The country here is very hilly, ecvered with timber and 
abounding in small lakes and marshes. We were detained five days in cutting our 
way through the hills, and were at last obliged to cut out to the south. We reached 
open country and arrived at the Edmonton Hay Lakes trail on the 20th of July. 
Here we met a French half-breed going to the plains who gave us information about 
the roads, Xe. 

_ Finding the country to the west much covered with woods, I decided to follow 
the trail into Edmonton, and having buiit a mound we continued our traverse along the 
trail. | 
_ The road to Edmonton was very rough and marshy, keeping about four miles to 
the west of the Beaver Hills and passing over high ground, before reaching the 
Saskatchewan. We arrived at Edmonton on the 23rd of July, and encamped beside 
Ruttan’s party which arrived on the 19th; I found Mr. Ruttan making preparations 
for his journey to Root River with pack horses, and waiting for the arrival of his 
freight train. 


pending the arrival of the provisions, &c., for our mountain journey. Mr. Hardisty 
gave us the use of a room in the fort, where we prepared a plan of our trail from Eagle 
Hill to Edmonton, laying down a projected line, tracings of which I sent to you and 
0 Mr. Lucas. 

In consequence of the large area of country covered with woods, I thought it 
dvisable to request Mr. Nixon to send us, as quickly as possible, a further supply of 
orovisions, for it was very doubtful that Mr. Lucus and Mr. Ruttan would connect 
heir surveys before the winter set in. I also arranged with Mr. Hardisty to have a 
supply of hay cut for both parties. 

Mr. Ruttan and party started for Root River on the 24th of July ; his supplies 
lid not arrive till the 5th of August. The freighters were much delayed by the 
quantity of rain making the roads almost impassable. It rained incessantly during 
yur stay at Edmonton. 


id Journey from Hdmonton to the Maligne Valley and back. 


4 We left Edmonton on the 6th August, in company with the supply train, and 
ssisted them in reaching Lac Ste. Anne. My party now consisted of 18 pack horses 
nd three saddle horses, two experienced packers were also added to our strength. We 
00k two carts to Lac Ste. Aune, the end of the cart road. I continued the traverse of 
ur trail, now estimating the distances by time. The road was so wet and heavy that 
re did not reach Lac Ste. Anne till the 11th August. There we got our supplies from 
he freighters, flour for three months, with a little bacon, and pemmican for two 
14 
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months which we obtained in exchange for bacon. I secured the services of 
Valad, as guide and hunter; he told me that he had accompanied a large party with 
horses up the River Brazeau, and down the Medicine Tent Valley, when a boy, so 
thought we were fortunate in getting him. : 
Our first mail arrived at Lac Ste Anne from Fort Garry on the 12th, taking just 
one month on the journey. It returned on the following day. a 
On the 13th August we got our loads assorted, and started with our pack horses 
loaded on the trail to Jasper House. Our progress was very slow, and we found the 
trail bad and the country very much flooded. We had to make bridges and cut out: 
new trails round swamps. We arrived at the River Pembina on the 16th, where we. 
met some of Mr. Ruttan’s packers. I found him encamped near the mouth of the 
River Lobstick. He had commenced the survey near the crossing of the River 
Pembina, and by so doing received his supplies, which accompanied us, before he 
was entirely run out. I examined the crossing of the Pembina and the valley of the 
Tobstick for some miles. The work will be heavy and difficult till the line leaves 
the banks of the Lobstick. We had to raft the Pembina, and continued our traverse 
on the 17th to where the trail crosses the Lobstick, which we also had to raft. Mr, 
Ruttan accompanied me for some distance, to examine the country in advance of his 
party. The trail improved a little beyond the Lobstick, but we lost some time in 
finding a horse which had strayed with its load in getting round one of the numerous” 
marshes. It requires a great deal of care on the part of the drivers to prevent the 
horses straying in a country so heavily wooded, and where there are many delays in| 
making the trail good. We passed Mr. Ruttan’s party, which had got into more 
even country, and was pushing on the line to Root River. The trail led us up the 
south side of the Lobstick, past Chip Lake, and over high ground to the last crossing 
of the Lobstick, which we forded. We then crossed a high watershed between the 
Rivers Pembina and McLeod, and at Root River found traces of Moberley’s trail 
party. More rain here did not improve the trail, which passes through a very 
marshy country. 3 
On the 24th August we passed the east end of Moberly’s line. From this point 
I connected my traverse with as many stations as I could conveniently reach on the 
survey line, and continued my notes on the topography of the country. There is 
some very fine large spruce on this side of the River McLeod, but no pine of any 
value. We rafted the McLeod on the 26th August near the crossing selected by Mr. 
Moberly, and followed the trail up the west bank to the north of Medicine Lodge 
(Bare) River, at the Grand Portage. ‘his part of the country has been much burnt, 
and the trail consequently much obstructed by fallentimber. I found a very good 
crossing of the McLeod at the mouth of Medicine Lodge River. There is every 
prospect that a direct line can be found from this to Root River instead of following 
the McLeod so far to the north. At Medicine Lodge River the line and trail leave 
the McLeod, and, passing over some high ground by White Mud Lake, join the 
McLeod again, and follow it for 14 miles tu Plum Pudding Camp. This part being 
so near the river, is very hilly and the country much burnt. The Rocky Mountains, 
covered with snow, came in sight at White Mud Lake for the first time, about 40° 
miles distant to the south-west. Having approached so near to the mountains 
without seeing them, in consequence of cloudy weather, the first view was very 
striking. We left the McLeod on the 3lst August, and passed over a high watershed 
between it and the River Athabasca, 750 feet above the McLeod. The line goes round 
the end of this ridge at a lower level, but can still be much improved. The trail con- 
tinues up the valley of the Athabasca, about four miles south of the river over a very 
rough sicping country, to Sandstone Creeix, where we descended to the rivers 
Following up the river, we passed over some very even terraces and open prairie at 
a much lower clevation than the line surveyed, to a point beyond Hardisty Creek | 
The view of the entrance to the Jasper Valley and Roche Myette is very grand from: 
some of these terraces. To avoid high and wooded country at the mouth of Prairie 
River, we again returned to the line, forded Prairie River a mile above its mouth, and 
followed the trail to where the river bends to the south among the mountains. Up 
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this valley there is a trail to the River McLeod, but Valad assured me that it passed 
over high ground. There is no doubt that it is too high for the railway. From this 
to Fiddle River the trail and line pass over a high watershed 700 fect above the 
Athabasca. The ridge extends northwards along the east shore of Lc Brulé to the 
river, and castwards to the mouth of Prairie River. 

_ ‘Three traders from Edmonton met us and exchanged some horses, which 
assisted us much, as some of ours were nearly useless from packing over so rough a 
trail. We entered the Rocky Mountains on the 4th September, forded Fiddle River 
at Fiddle Depét, followed the trail along the Athabasca by the foot of Roche Myette, 
and past Jasper House. The river washes the base of Roche Myette for about a 
mile ; the face of the rock is very steep, so that the construction of the railway here 
would be very expensive. The Athabasca was too high to ford, so we took the old 
Hudson’s Bay Company’s trail, forded Rocky River, and traversed along the sandy 
and marshy flats to the south of Jasper Lake. Theriver takes a sudden turn to the 
south nearly opposite Snaring River, where tkere are several bold rocky points with 
the river at their feet. The line surveyed crosses the River Athabasca to the west 
side, just above those rocks. We arrived at the mouth of the Maligne on the 7th 
September, and connected the traverse with the line at Athabasca Depot by rafting 
the river. I found the bench mark near the Depét, and ascertained the elevation of 
our camp above the sea by using the two aneroids. 

The River Maligne was very high and rapid, 70 feet wide and 6 feet deep, a regular 
mountain torrent. The largest part of the water passes under the rocks, and issues 
at the end of a canyon, about a mile from the Athabasca. Valad went on to explore, 
and reported that he could find no trail, and that he had never been io the valley 
before. Finding so much timber, it was necessary to cut a trail for our horses, which 
made our progress very slow. Food for the horses was very scarce in this valley ; we 
therefore left our horses in the Athabasca valley, where the pasture was good, 
except three ponies to carry provisions, intending to take the whole train up when 
sufficient grass was reached. The traverse was continued on foot, and a stationary 
aneroid was always left at a bench-mark in charge of Mr. Cromptcn. I used the 
oc aneroid on the traverse, and compared the difference on returning to the bench- 
marks, 

| There is an abrupt bench in the valley, about two miles from the mouth of the 
Maligne, where is the canyon before referred to. This bench is more than 400 feet 
above the Athabasca, or 3,750 feet above the sea. This would be overcome with 
difficulty by crossing the line above the Myette River, and rising with a steep grade 
along the south side of the Athabasca valley. About four miles from the mouth, 
there is another canyon, with falls; atthe top of the falls the elevation is 3,980 feet. 
On the 11th September we reached Medicine Lake, the elevation of which is 4,521 
feet above the sea. The north shore of this lake is very precipitous, with land slides, 
the mountains coming directly down to the water. On the south side, the shores are 
bold and rough, but the ascent of the mountains is more gradual. The outlet. is 
entirely under ground for three-quarters of a mile except in very high water, the full 
volume of the river is not seen except within two miles of its mouth. 

The trail was continued along the south bank of the Maligne beyond the lake 
to a point about twenty miles from the mouth, when the banks become so precipitous 
that we could make no more trail. Up to this, the pasture was very poor, barely 
sufficient to keep our three ponies alive. I therefore decided to cross to the north 
bank and explore the valley, as far as possible, without horses, till we should find 
ee. Taking Valad and two others we continued our traverse along the north 

ank, leaving Mr. Crompton with an aneroid at Medicine Lake, and directing the 
rest of the party to examine the country for a trail further up the side of the 
mountains. 

On the 14th September we reached Sore-foot Lake, about 33 miles from the 
mouth of the river, 5,134 feet above the sea, and we explored along the north shore 
to near the east end, 10 miles farther. The shores of the lake are very bold and 
rough with land slides in places, and near the cast end there is a glacier reaching 
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within 200 feet of the lake level. The mountains beyond the east end of the lake 
approach each other very closely, leaving only a narrow steep gorge between them, 
and they are covered with perpetual snow and glaciers. y 
So far, we could find no trace of the Earl of Southesk’s party, and I came to the 
conclusion, after consulting with Valad and Brown, that they must have 
ascended some other valley. There was no pasture to be found, and it would be 
impossible to get through to Edmonton without horses, I therefore deciced to abandon 
the route and examine the valley of Rocky River. The Maligne valley is very unfit 
for the railway, being narrow and the banks steep. The elevation of the lake which 
we reached is 1,388 feet higher than the Yellow Head Pass, and, as I afterwards 
found, 1,534 feet higher than any point it is necessary to surmount to the east of the 
Yellow-Head Pass. 

Accordingly, we retraced our steps and arrived at the valley of Rocky River on 
the 19th September. The leaves of the poplar had now changed their colour, and we 
had occasional showers of snow and rain. _ | 

The valley of Rocky River is wooded, and we had to cut our way over very 
rough hilly country, with much fallen timber. At five miles from the Athabaska 
there is a canyon; the elevation of the valley above the canyon is 4,000 feet, or 700 
feet above the Athabasca. I continued the traverse for about fourteen miles, at which 
point the elevation is 4,157 feet; the river here is about the same size as at its mouth 
At this point we encountered an extensive brulé, which extended up the river as far 
as we could see, and we could not make any headway through it. I took bearings 
up the valley and decided to return. a 

The entrance to Rocky River as compared with the mouth of the Caledonia valley, 
is too far to the north to make a more direct line than the present one down the 
Athabasca valley, and the elevation we reached is 411 feet above the Yellow-Head 
Pass, and 557 feet higher than any necessary summit towards Edmonton. 

Valad and Brown both agree with me in supposing that the Earl of Southesk 
must either have entered the head of Rocky River valley or a branch of the Brazeau 
flowing around Mount Lindsay; Lord Southesk travelled across from the MacLeod 
to Medicine Tent valley in half a day, and ascended to the head of the valley in the 
afternoon of the same day (3rd September.) The mouth of Maligne River is 28 
miles from the entrance to the Rocky Mountains; it is very probable that it is equally 
far from the head of the McLeod to the Maligne, as the ranges are nearly parallel, and 
the McLeod does not enter the mountains. There is an old trail from Jasper Lake to 
the River Brazeau; it passes to the west of Roche Jacque and goes around the head 
of Rocky River. This is probably the trail which Valad followed, as before referred 
to, when a boy, and it is likely that the Earl of Southesk struck the trail when he 
descended the Brazeau for a short distance, and returned again to the valley of 
White Goat River. Near this the Karl met with glaciers, so that the elevation must 
have been some 5,000 feet. The maps in his book represent the hills on the east of 
Medicine Tent Valley as smooth and round, while those on the west are peaked and 
rocky, from which it would seem that this valley is only behind the “ foot hills” 
and not in the mountains. The branch of the Brazeau which you desired me to follow 
is well known to Valad and Brown, and they describe it as very bad, falling rapidly 
through canyons and high rocks. I feel sure that no practicable line can be got 
through in this direction. 

We continued our return towards Edmonton on the 23rd September. I examined 
several piaces again, with a view to improving the line down the Athabasca. The 
country between the Athabasca and Prairie River is very high, and keeps its height 
to the north till it reaches the banks of the Athabasca. A favourable line can be got 
by keeping on the north side of the Athabasca from the mouth of the Myette, and 
crossing near Coal Creek, where the river makes a short bend to the north. The 
heavy rock cutting at the foot of Roche Myette would be avoided, but there will still 
be some points of rock at Jasper Lake and the south end of Lake Brule. 

After crossing the Athabasca, the line should follow the south bank on some 
even terraces, ascending frcm Sandstone Creek to the water shed between the Atha- 


gasca and McLeod, elevation 3,600 feet. The rate of ascent will be about one foot per 
1undred for four miles to this summit. The line should descend the valley of 
Medicine Lodge River to a good crossing of the McLeod, at the mouth of the valley. 
from this crossing to Root River, where Mr. Ruttan’s survey commenced, the line 
will be very direct, but there may be a heavy crossing of a considerable stream, 
which flows into the McLeod. The rest of the ground appears to be very even. 

We had a very heavy snow storm on the 2nd and 3rd of October, through which 
we lost a horse that had been of little use for some time. Two other pack horses 
had to be abandoned before we got to Lac Ste. Anne. The trail from Root River was 
almost worse than when we went out, a state of things caused by the traffic of 
Ruttan’s party. I examined the crossing of the Pembina again, on the east side, and 
found the banks very much undermined in consequence of the softness of the sandstone 
and coal seams. 

We arrived at Lac Ste. Anne, on the 12th October, and met some of Ruttan’s 
men there, from whom I learned that the survey was then completed to the 
River Saskatchewan. Here I received your letter of the 7th July, and found an 
opportunity of communicating to Mr. Keefer, west of Yellow Head Pass, the 
result of my exploration in Maligne Valley. 

J sent most of my horses and party by the cait trail to Edmonton, taking 
three horses anda man. I crossed over a very hilly country to White Earth Fort. 
Mr. Ruttan and party were at work on the banks of the Saskatchewan, three miles 
to the east of the crossing. I examined his plan and profile, got tracings made, 
returned to examine the crossing, and arrived at Edmonton on the 17th October. 

The Rev. G. MacDougall was at the Fort; he told me of his meetings with the 
Indians, and gave me a copy of his commission from the Lieutenant-Governor. I 
wrote and telegraphed to you an account of my explorations, and forwarded it by 
our mail on the 20th October. Our horses were much pulled down, so we gave them 
as much time as possible to recruit, feeding them with barley. 

I examined a very favourable crossing of the Saskatchewan, above the mouth of 
Sturgeon River, where the new Police Barrack is being built; but the line wouid 
have to be lengthened to enable it to cross there, and the Beaver Hills would be in 
the way. 

A messenger from Mr. Lucas brought the intclligence that he had reached the 
large coulee, 400 miles west from Livingstone, and that he was progressing rapidly. 

Isent Mr. Crompton with the mail carrier to intercept any letters for me on the 
incoming mail. Brown accompanied me to Lucas’ Camp, and returned to take care ~ 
of the weak horses at Edmonton, and other Government stores. 


Journey from Edmonton to Carlton. 


Taking three men, three carts and eight horses, I left Edmonton on the 24th 
October, passed to the south of the Beayer Hills where the line should be located, and 
arrived at Mr. Lucas’ camp on the 30th. He was then 450 miles out from Livingston 
and advancing sometimes 10 miles a day. I examined his plan and profiles, which 
he gave to me, as it would take too much time to make tracings. On the remainder 
of my journey I took notes of the telegraph construction, the first sign of which was 
at 407 miles out, where there is a large pile of wire insulators, &c., intended for the 
last 100 miles. Some of the contraccor’s men were still engaged in putting up the 
line, near Fort Pitt Trail. We arrived at Battle River on the 6th November, where 
the contractor has built a large shanty and stables. No operator had arrived, so I 
was unable to telegraph from this point. Several small traders have commenced 
business since I passed up, and some Indian families returned from the plains were 
living in their winter quarters. 

Over the Eagle Hills the telegraph is built some distance to the south of the 
railway line, in open country, and joins the line near the Elbow. ‘There was very 
little snow on the ground to the west of Eagle Hill Creek; beyond that the snow 
seemed to increase in depth to Carleton, where we arrived on the 10th November, 
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Here I found that'the freighter who brought out the provisions sent for in July 
had stored them in the Hudson’s Bay Co’s Fort and was unable to take them to Pitt 
and Victoria. I also learned that the mail from Fort Garry had not arrived, and that 
T had overtaken my letters and telegram which were waiting for the eastern mail. 
Being anxious to forward the mail as quickly as possible, I set out with it next day, 
leaving my camp and outfit in charge of Mr. Crompton, to follow as soon as possible. 
At the south Saskatchewan I found it impossible to cross, in consequence of the 
quantity of ice running down, till the 15th, when the crossing was strong enough 
to walk over; I then got the eastern mail which brought your letters directing us to 
locate the line west of Edmonton, but allowing me to return to Ottawa with the plans 
of the season’s work. I dispatched my letters and telegrams by the carrier, and 
returned to Carleton to get the location survey commenced as quickly as possible. 


At Carleton. 


Mr. Nixon sent Mr. N. T. MacLeod to receive the provisions, &c., from the 
freighters at Pitt and Victoria. He was at Carleton and assisted me in organizing & 
train to carry as much provision as possible to Edmonton. He also bought what 
dogs could be got and some additional horses. I wrote to Messrs. Lucas and Ruttan 
and sent a special messenger expecting to meet them near Battle River, desing 
them to leave their partics in camp and to come to Carlton with their plans and 
commissariat officers. 

The lines were not connected quite so soon as I calculated, and there were ee 
delays in commencing the return journey; my message was received opposite For 
Pitt. Mr. Lucas arrived at Carleton on the 12th December, and his party came in 
two days after. Mr. Ruttan arrived on the 15th, having sent his party to Fort Pitt 

I was engaged during my stay at Carleton in making a plan of my examination 
along Moberly’s line; in laying down a projected line, and in writing directions for 
the location survey from Hdmonton to Athabasca Depot, of which I gave copies to 
the two Divisions. Messrs Lucas and Ruttan were completing their plans and profiles, 

which they gave to me; and making preparations for their return to Edmonton. | 
; Mr. Clark, of the Hudson’s Bay Company, treated us with great hospitality, allowed 
us to use part of the Fort for offices, and rendered us all the assistance in his power ta 
procure men, horses, barley, additional provisions, &c. a 

The train that we engaged to take the provisions to Edmonton consisted of 49 
horses and 10 drivers; they left on the 21st December, in charge of Mr. N. T. MacLeod. 
Messrs. Lucas and Ruttan, followed them ina few days. I divided my party, horses 
and outfit, between the two parties, and set out for Fort Garry on the 23rd December, 


Journey from Carleton to Fort Garry. 


My outfit was made up of three dog trains and three men, who were returning 
home from Division “ P.” The loads were made as small as possible, with provisions 
for 10 days. Unfortunately, we had a severe snow-storm which made the track very 
heavy and obliged us to use snow-shoes the whole way to Fort Pelly. We followed 
the Quill Lake trail to where the line crosses it, took the line to the Assiniboine, and 
so or. by a trail to Pelly. 

From Livingstone to Mossy River we kept the line and had a very rough road. 
The contractor was still engaged in putting up the telegraph, and in clearing trom 
Mossy River to Fort Garry. We had a capital trail on the lakes and on the road from 
Oak Point. I arrived at Fort Gurry on the 20th January—twenty-nine days from 
Carleton. 

The dog trains which [ brought in with me, and four additional trains supplied 
by Mr. Nixon, were sent back to Edmonton with a supply of stationery and other 
necessavies for the two Divisions. I arrived in Ottawa on the 16th February. 
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Instrumental Survey made by Mr. D. E. R. Lucas, from Livingstone to the Hay Lakes 
near Hdmonton, 504 miles. 


I have already said that Mr. Lucas and I decided to adhere to the high crossing 
of Snake Creek in consequence of the roughness of the valley of Swan River and the 
nigh ground which we found to the west of the Creek. He therefore commenced to 
she west of the crossing, at the end of his previous location survey, and directed his 
survey to the North-West, following the valley of Swan River. Old Wives’ Creek 
falls into Swan River about three miles from Snake Creek, and it was found that an 
aasy ascent could be made to the high ground by following up Old Wives’ Creek. 
Che work will not be heavy on this part. From the point where tle line leaves Old 
Wives’ Creek to a lake ten miles out, the line surveyed is favourable; at this lake a 
traverse was made round the north end, but in consequence of a high ridge two 
miles to the west, it will be necessary to locate the line through this lake. The 
water can be lowered, as there is a fall of 10 or 15 feet in two miles, to a stream 
lowing rapidly into Swan River. About 12 miles out, the line is diverted to the 
north to avoid a large lake. The country is rough and full of lakes; it is covered with 
thick sprace and brulé, making it difficult to obtain a knowledge of its features. The 
ine surveyed from the lake to the east crossing of the Assiniboine is very favour- 
ible ; it can be improved by deflecting to the north, as shown on the plan, but the 
srossing will be wider. 

From this to the west branch of the Assiniboine, the country is very easy, and 
the crossing the best that can be had in the vicinity. 

It was found that Nut Hill lies to the south instead of the north of the Assiniboine. 
It extends for several miles ina north-westerly and south-easterly direction, across the 
line of the railway. The best way to overcome the ascent will be in the direction of the 
dotted blue line on the plan. The top of the hill is a level plateau, covered with alkali 
swamps, caused principally by beaver-dams, which can be drained. The descent on 
the west side is very gradual, and the work light. The line continues over the hill 
in a straight line to 141 miles out, except a slight deflection to the north, near the 
100th mile post. The country is very favourable, and little improvement can be 
made in location. There is rather less timber on this part west of Nut Hill, and it is 
ulmost entirely small poplar. 

From the 141st mile to 175 miles from Livingston, the country is very hilly and 

broken ; the line is deflected to the north to avoid high ground. It will be necessary 
(0 examine this section more in detail in advance of location. The work is not 
heavy, but the line can probably be much improved. There is hardly any wood 
aere ; the country continues open to the Hagle Hills, west of the Elbow. 
From the 175th mile to the crossing of the South Saskatchewan the descent will 
be easy, and the work not heavy. The crossing is the best that can be found in the 
vicinity ; lower down, the valley increases very much in width and depth. About 
four miles up the stream there is another very good crossing, but it is too far south 
for the line, which is bent to the north by the range of hills cast of the river. _ 

From the South Saskatchewan to Hagle Hill Creek the line surveyed can be 
slightly improved as shewn on the plan. The work on this section is very light, 
xcept the approach to Hagle Hill Creek, which is along side hills, and will be heavy 
in places. The crossing of Hagle Hill Creek cannot be mach improved. 

From this Creek to 250 miles out, the line is very near the proper position. This 
part is much covered with woods, and being on side hills, following the North 
Saskatchewan, it will be necessary to have it cross-sectioned before location, as a 
slight deviation will make a considerable difference in the quantity of work. The 
work here will necessarily be heavy, and there are several large coulees which will 
add considerably to the amount of work. 

At the 250th mile, the line leaves the river to avoid some bold points and land 
slides, passing through a parallel valley and joining the river again at 266 miles out. 
[he ascent to this valley will be heavy and requires further examination, The 
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surveyed line beyond can be considerably improved by keeping in a lower flat t 
the north as shown on the plan. This part is free from woods. 

From the 266th mile to Battle River the line again follows the bank of th 
Saskatchewan. As it is covered with timber, it can only be properly located afte 
cross sections are made. There are several large coulees and streams, and this 
portion of the line will be heavy. } 

A better crossing of Battle River than the line surveyed can be had, as shewn bj 
the blue line on the plan. The approaches will not be heavy. | 

From Battle River to 327 miles out, the line surveyed is near its proper position, 
but it will require straightening, as shewn on plan. The wood on this part will be 
light, passing along the south side of the Wolf Hills, which are composed of small 
sand knolls. There may be some trouble caused by drifting sand but the knolls are 
generally covered with small poplar. 

From the 327th mile to 427 miles out, the line surveyed passes over some very 
rough country in places. To the south of the four Blackfoot Hills the line is very 
crooked and the work heavy, there are also three coulees, one of which is 220 feet 
below the level of the plains and 2,000 feet wide, with high ground to the west 
of it; with this exceptions, the rest of this portion is favorable. 

I believe that these difficulties can, to a considerable extent, be avoided by 
passing to the south of Willow Hills and keeping in the valley of Battle River, which 
runs nearly parallel to the line, the coulees can then be crossed near their mouths ane 
the line will ascend through the most westerly coulee to the level of the plains near 
the 427th mile. : 

As this deviation will be some two or three miles in places south of the surveyed 
line, it is impossible, with the knowledge now possessed, to shew an approximate 
profile of this section. 

From 429th mile to near 491 miles out, at the Hay Lakes, the line surveyed i 
very near the proper position ; it can be straightened in places, as shewn on the plan _ 
the work is light, and can probably be made lighter on further examination. There 
isa good deal of brush and poplar on this part. 

Mr. Lucas completed this survey on the 13th November, joining his line with 
Mr. Ruttan’s, a few miles to the south-west of the 491st mile, or 504 miles from Snake 
Creek. 


Instrumental Survey made by Mr. Ruttan from the Hay Lakes, near Edmonton, to connec 
with the surveys made from the Pacific Ocean in 1873, to near Root River, 141 miles. 


As already stated, Mr. Ruttan commenced this survey at the mouth of the 
Lobstick River,where it joins the Pembina, and carried it on westward till he connectec 
with Mr. Moberly’s survey ot 1873 near Root River. He then returned to hi 
starting point at the mouth of the Lobstick and continued his survey eastwards till he 
joined Mr. Lucas’ survey at the Hay Lakes. 

The survey was commenced on the 11th August and the lines were joined at the 
Hay Lakes on the 13th November. | 

Commencing near the 491st mile at the Hay Lakes, the surveys made to the wes: 
were deflected too far to the south in crossing one of the branches of White Mud 
River. It was found necessary to make another exploratory survey from near th¢ 
491st mile, passing to the south of the western Hay Lake, crossing the White Muc 
branch 13 miles north of the first survey and terminating at the longitude -o 
Edmonton, at the point where the location survey of this season(1876) was commenced 
One of the objects of this survey was to secure the construction of the telegraph a: 
near as possible on the proper line. Plans and profiles of this part have lately beer 
received. The ground is rough and hilly until the White Mud is crossed, and there i 
a high ridge between the Hay Lakes, which flow into Battle River, and the Whit 
Mud which flows into the Saskatchewan. The grades are steep, but can be considera 
bly improved by lengthening the line a little. The whole of this country to thé 
west is thickly wooded, with occasional small openings of a few acres. 
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From the longitude of Edmonton (514 miles) toa coulee 527 miles out, the 
line located converges to, and nearly joins, the exploratory line. This part is very 
easy and the crossing of the coulee light, though 300 feet to the north the coulee is 100 
feet deep and increases rapidly in width and depth. 

From this point, the located line diverges to the north to reach a proposed 
crossing of the North Saskatchewan 534 miles out. This crossing is objectionable, as 
it is made at an angle of about 45° with the direction of the stream. A. better 
crossing may perhaps be got at the mouth of a stream which joins the Saskatchewan 
from the south-east about ¢ of a mile above this skew crossing. It will probably be 
a high crossing and the approaches will be heavy. 

If a satisfactory crossing is found here, the most direct line will pass to the north 
of White Lake, and will join the exploratory line to the south of Lake of Isles. . The 
country is very hilly, but it is probable that a good line can be found. The exploratory 
line was surveyed with a view to crossing the Saskatchewan above the site of Old 
White Harth Fort, 553 miles out. This necessitates keeping the line close to the 
river for a distance of 18 miles, as the banks rise suddenly to the south, about 200 feet 
high, and continue to rise to the Pigeon Hills 4 or 500 feet above the river. There 
are numerous streams following from the Pigeon Hills, in large coulees, so that it is 
impossible to keep the line at a higher level. In several places the banks recede for 
a considerable distance from the river, leaving large flats, and approach it 
again in bold abrupt points. The construction on this portion would be difficult, as 
the line passes over several land slides, and in other parts comes so near the river 
that protection works would be necessary, which are objectionable in such a rapid 
stream. 

The crossing at the Old White Earth Fort is 600 feet wide at low water, where 
the average depth is 7 feet. The river rises 15 feet higher and overflows the flats on 
each side. [examined the banks for several miles down stream and found that either 
the right or left bank was being washed away so that it would be necessary to put up 
4 protection for about a quarter of a mile, to keep the stream in its channel, and to 
extend the bridge 2 or 300 feet over the flats. The general width of the Saskatchewan 
Valley is from 1 to 2 miles near the Old White Earth Fort. 

The outlet of White Lake through White Lake Creek was found to be so 
crooked and narrow that no use could be made of it in getting away from the 
Saskatchewan, and it is too far north fora line passing south of White Lake. 

The ascent from the Saskatchewan is overcome by following the west bank for a 

short distance till the high ground is reached. This approach will involve some heavy 
work. 
From this point to the water-shed between the Saskatchewan and Pembina, 582 
miles out, the line surveyed is near the proper position, and can be improved in places. 
[t passes to the South of White Lake, Lake of Isles and Round Lake. The country 
is rough and hilly, and the work will occassionally be heavy. The wateis of Round 
Lake and Lake of Isles flow through Sturgeon River into the Saskatchewan, rising 
within two miles of the Pembina, which flows into the Athabasca. 

From this water-shed, the line makes a rapid descent to the crossing of the 
Pembina, following the valley of a small stream and the banks of the Pembina. 

The work on the approach to the Pembina will be heavy, as it is necessary to 

keep well in from the water which is constantly undermining the soft sandstone and 
goal seams which form the banks of the river. 
The crossing of the Pembina is narrow, and isthe best that can be got in several 
miles. | 
__ The line will then follow the Pembina for about two miles, to the Lobstick; this 
part will be very crooked and difficult to construct, as the banks approach very near 
he river, and are bold and steep. 

After crossing the Lobstick 586 miles out, the line ascends the valley rapidly for 
four miles, till the level ground is reached. The construction of this part of the line 
Will be difficult, as the valley is very narrow and crooked. The Lobstick is a large 
stream and very rapid, running generally on sandstone rock. It will bé necessary 
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to divert the stream in two places, through low points opposite, and to protect the. 
embankments when they approach the river. 
The line then leaves the Lobstick to the right, and continues in nearly a 
straight line to a point 601 miles out, passing a bay of Lobstick, or Chip Lake. There 
is a good deal of muskeg on this part of the line, but the work will be light and the 
grades favourable. 
For the next four miles the line passes over broken country which extends to 

the north and south of the line. The work will be rather heavy. F 
From this point, 605 miles out, to 616, the line passes over several ridges, 
crossing the line at right angles and streams flowing into the Lobstick; there are 
several large muskegs, and the work will be heavy in a few places, but generally 
light. 4 
: From 616 miles to the last crossing of the Lobstick, 619 miles out, the line is 
deflected to the south to gain distance. It can be improved by keeping at a lower 
level, more to the north, round the shoulder of the hill to the east. The crossing is 
easy and the stream small. : 
The line still continues in a south-westerly direction for some distance, to Over- 
come the high water-shed between the Rivers Pembina and McLeod, 624 miles out. 
The grades will necessarily be steep, and the work heavy in places. There are 
several large muskegs on this part. It is then necessary to descend rapidly to the 
crossing ot Moose River, which flows into the McLeod. Two crossings of this kind 
were surveyed. The projected line shown on plan is between the two surveys. 
This is a small stream, but the approaches to it will he heavy. : 
A better line to get over the water-shed between the Pembina and MacLeod 
may perhaps be found in the direction of the dotted blue line, by commencing near 
616 miles out, at a lower level, and bearing off to the west. Mr. Lucas is now 
examining this part of the country in advance of his location survey. 
From the crossing of Moose River, 627 miles out, the line follows the valley of 
Root River, which flows into the Moose, a short distance below the crossing, It 
crosses Root River, and ascends a small stream flowing into it from the west to a 
poipt 632 miles out, where the survey was connected with Mr. Moberley’s survey of 
1873. The construction of this part will be easy. Root River is a small stream, 


and the approaches are light. 
Notes on the Soil, Timber and Coal, between Winnipeg and the Rocky Mountains. 


From daily records of the country traversed between Winnipeg and Dac Ste. 
Anne, west of Edmonton, I estimate that the proportion of exceilent farming 
land is about 43 per cent.; fair land, 15 per cent.; and poor, light sandy or clay and 
boulders, 42 per cent.; the latter is, however, suitable for grazing purposes. ‘The 
hills are generally poor soil. 

Between Lac. Ste. Anne and the mountains, the soil is principally heavy clay, 
and, in places, sand. The frequent rains coming from the Rocky Mountains no 
being permitted to sink into the ground by the compactness of the clay, form largt 
areas of muskeg. There area few places where the soil in the valleys is fair. 

The area of the land covered with timber between Livingstone and Edmonton 
along the line of the Railway is about 54 per cent. Poplar is the only wood found, 
except asmall quantity of spruce near Livingstone, and on the Beaver Hills. About 
the centre of this region the poplar is small, but increases in size to the east and 
West. } 
From Edmonton to the Rocky Mountains, the poplar becomes larger, but 
decreases in quantity, and spruce appears more frequently with pitch-pine and 
balsam, till the woods are entirely made up of those species. : 

The poplar in the North-West appears to be of better quality and closer in the 
grain than that found in Ontario, and resembles soft maple. It makes very good fire 
wood. Very fine spruce is found to the west of Edmonton on the North Saskatche 
wan, and to the north-east of Carleton, 4 


- 


The banks of the North Saskatchewan and the Pembina rivers show large 


tions of coal at the railway crossings, One seam at the Pembina is about 20 feet: 
‘k. Itis also found on the Mcleod and at Coal Creek, near the entrance to 


sper Valley, The specimens accompanying this are from those rivers. 


* 
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: Conclusion. 


BS ir. 
__ Before closing this report, 1 may be allowed to say that the members of the 
rand others employed, have generally performed their duties ina very satisfac- 
manner, and have worked faithfully to push forward the work in hand. 
Mr. Lucas and his party experienced a great deal of difficulty in cutting the 
through the 200 miles west of Livingstone. This portion is so much covered 
wood and water that it was a most troublesome task to keep up supplies and 
outfit. 
_ The country over which Mr. Rattan and party surveyed is almost entirely 
red with woods, and muskegs are of frequent occurrence ; he was obliged to pack 
is supplies on horses from Lac Ste. Anne, and the trail, from the quantity of 
affic, became very soft and heavy. 7 
_ Messrs. Lucas and Rattan are now engaged in. locating the line from the longi- 
ude of Edmonton to the summit of the Yellow Head Pass. | . 


I have the honour to be, Sir, 
_ Your obedient servant, 
HENRY A. F. MacLEOD. 


ANDFORD FLEMING, Esq., 
_ Engineer-in-Chief, 
Canadian Pacific Railway. 
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REPORT ON EXPLORATION MADE BETWEEN LAKE NIPISSING AND RIVER PIC, LAKE 
SUPERIOR, IN THE YEARS 1873 AND 1874, BY Ww. A. AUSTIN. 


Srr,—I have the honour to report that, according to your verbal instructions of 
the month of June, 1873, I made a combined track, micrometric and prospective’ 
survey of the country lying between the eastern end of Lake Nipissing and the High 
Fall of the South Branch of the Moose River, a distance of about 175 miles. The 
portion of the country examined lying south-east of the height of land was immedi- 
ately confined to the north-eastern shores of Lake Nipissing and the Sturgeon River, 
the point of departure being the River Awastawasing near its discharge into the 
east bay of Lake Nipissing. Following the lake shore for about 20. miles and- 
thence striking directly to the mouth of Smoky River, 28 miles from the starting 
point, the soil is good, about one-quarter of the distance is brulé and the rest generally 
well timbered with pine and evergreen woods and a variety of hard woods ; thence to 
the 50th mile, along the valley of the Sturgeon River, level and well timbered, soil 
good. The valley of the Sturgeon River to Paul’s Lake, 111 miles from starting ~ 
point, offers nothing but ordinary obstructions to the construction of a line of railway. 
The upper part of the Sturgeon valley is generally more rocky than the lower. Along” 
the immediate site of the line but little rock will be met, the soil being generally 
sandy loam. | 

The height of land between Lake Huron and Ottawa water is about 118 miles 
from the starting point. The country thence descends N. north-westwards to the head - 
waters of the Montreal River, down the valley of which the line follows in a N. 
north-westerly course to the 145th mile, crossing the height of land between the 
Hudson Bay and St. Lawrence water near the 150th mile, continuing N. north- 
west to 163rd mile to a stream running into the Grassy River up the valley of 
which the line can go to the 178rd mile, thence to the Moose River, crossing it at the 
High Falls at about the 175th mile. 177 miles takes the line to the Patachicapika 
River, the valley of which it descends to the 191st mile from starting point, connect- 
ing with the exploratory survey of 1871 near the height of land, and after passing it, 
the soil becomes sandy and the character of the timber changes; the trees there 
being balsam, spruce, cedar, tamarac, pitch-pine, with poplar and white birch. At 
Fort Matagama, Hudson Bay Co. Station, about 47° 53’ N. lat., they grow carrots, 
turnips, onions, potatoes, &c. 

From the point where the exploratory survey of 1873 connects with the survey 
of 1871, the distance to the end of division D. of 1871 is about 30 miles. N. north- 
west of the point of junction, the country offers no engineering difficulties, but a 
site some 40 miles to the southward or near Fort Matagama would connect more 
directly with the survey of 1874, beginning at the narrows of Lake Missanabe, at the 
head waters of the main branch of the Moose River. Between Fort Matagama and 
Take Missanabe the country is reported to be as level as that through which the lin 
already runs to the northward, abounding in white birch, balsam, tamarac, with 
poplar, spruce and pitch-pine. The soil is generally sandy. 

The survey of 1874 commences at Lake Missanabe, proceeding N. N. westward, 
to near the mouth of the River Pic, which discharges its waters into Lake Superior, 
Westward from Lake Missanabe, the line will follow up the small valley of the River 
Anjigame, then cross a generally flat country to about the fifteenth mile, rising to 
the twenty-second mile to a height of land dividing the head waters of the Moose 
River, east and west; thence going across the country, following the shores of lake 
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and the valleys of small streams, to the thirty-seventh mile, where we get to the 


_ valley of the River Oba, proceeding downward to Lake Oba, to the northward of which 


the country is very flat; then taking up the valley of a river which comes into the N. 
W. end of Lake Oba. The line crosses the height of land between Lake Superior and 
Hudson’s Bay, at about fifty-five miles, continuing and going to the northward of Hsna- 
game, Mosanobik, and Mangonse Lakes, through a level country, crossing the height of 
land again at 59 miles from Missanabe; most of the distance up to this is surprisingly 


_ level, gravel and sand abounding, with some good soil near the rivers, where wild peas, 


oats, and barley, were sven growing luxuriantly, and abundance of timber—spruce, 


| _tamarac, balsam, pitch-pine, white birch, and poplar. 


Descending from the sixty-ninth mile, the line would cross the River Kabinaga- 
ganing, at the seventy-first mile, (the valley of which extends some twenty miles to 
the southward), and at seventy-five miles leaves the valley of this river, and gets to the 
height of land at the eighty-eighth mile, having ascended the valley of the River 
Namagos, and run along part of the shore of 'a lake of the same name, thence following a 
chain of lakes, and connecting streams to the ninety-eighth mile, to the height of land, 


_ over gravelly deposits and rock formation. From this, it goes down the valley of the 


North White River, to the 111th mile; then passes over to the South White River, to 
near to foot of Lake Natamasagama, where the line crosses at the narrows, 126 miles 


from Missanabe Lake ; thence over a rolling country to the 144th mile, tothe head of a 


stream running into the Black River, through which valley the line would descend to 


150th mile; thence following down the Black River to the 160th mile, where, meeting 


_# small branch of the Pic River, the line descends its valley to the Pic. Nearly the 


whole of the country through which the line is projected, offers a fair site for a rail- 
way, and is what might be called a generally level country, comparatively 
but little rock existing in the immediate neighbourhood of the proposed location. 


_ Abundance of wood can be had, although much of it has been destroyed by fire. It 


consists of pitch pine, spruce, tamarac, white birch, balsam, cedar, and poplar. In 


places, the timber is small as yet. But little clay exists to the eastward of N atasagama 
Lake, but abounds towards the Pic River. 


I am, Sir, 
Your obedient servant, 
W, Aj AUSTIN, 
: Engineer in charge of Divisions D. and F. 
SANDFORD FLEmtna, Esq., 
Engineer-in-Chief, C. P. R. 
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APPENDIX 0. 


REPORT ON THE EXPLORATORY SURVEY MADE FROM THE RIVER PIC, TO THE RIVER 
NEPIGON, ALONG THE NORTHERN COAST OF LAKE SUPERIOR, AND ON OTHER SURVEYS 
MADE DURING THE YEAR 1874, BY THOMAS JEFFERSON THOMPSON. 


Orrawa, April, 1875. 
Sir,—I beg to furnish the following Report upon the exploratory survey made _ 


from Pic River to Red Rock (Nepigon River,) also an instrumental survey from Lake 
Helen to the most southern bay of Lake Nepigon.—Division G, 1874. 


General Character of Country. 


The oniy practicable point to strike the north shore of Lake Superior, by a line 
from the east, b ing a small bay, the first north of Peninsula Harbour, I examined 
the country from the point with a view of getting a line from Pic River to the bay, a. 
distance of about 7 miles. I found a range of mountains running along the west side 
of Pic River in a south-easterly direction, having an altitude of from 400 to 450 feet 
above Lake Superior, which rendered it impossible to pass directly east and west, but 
as this range decreases rapidly in altitude towards the south, a line could be obtained | 
by passing in a south-easterly direction from Lake Superior, crossing Pic River nearer. 
its mouth. 

The formation of this district is comparatively favourable for railway construc- 
tion, as although of granite, the country is not of a broken character. The gradients 
would be about 80 feet to the mile, and the direction of the line, with few exceptions, 
would be free from curves. 

The formation of the country along the north shore of Lake Superior, and for a 
number of miles into the interior, being of an extraordinarily broken character, and 
most precipitous, I found it only practicable to leave the coast district: for a distance 
of 30 miles in the total distance of 117 miles to Red Rock, (Nepigon), on account of © 
ranges of granite mountains of a very broken character of from 400 to 1000 feet in 
altitude above the lake, running in every direction, with valleys intervening, 
extremely steep, and impracticable for railway construction. In consequence of this 
formation it was not possible to rise with the line to any high elevation, the only 
means of successfully getting a line was to keep the lowest level, and pass over the 
principal peninsulas or promontories, which I succeeded in doing. The only open 
district of country along the north shore is that extending from Nepigon River in an 
easterly direction to Jack Fish River, a distance of 8 miles. The entire district is 
almost exclusively of granite of a very compact character, with only a few inches of 
soil (decayed vegetable matter). 


General description of the approximate Line. 


In order to avoid an excess of tunnelling, a large per centage of the line is 
necessarily on curves of sharp grading; and having to follow in many instances the 
shores of bays which indent the coast, the line is 30 per cent. in excess of a direct 
line drawn from the bay north of Peninsula Harbour to Red Rock (Nepigon River), 
the direct distance being 90 miles, and by the surveyed line 117 miles. The gradients, 
excepting in some cases where the line passes across peninsulas, are easy. | 


—— 


A large number of short tunnels is necessary, which give a total of 13,300 
lineal yards, equal to 74 miles. 
There are four heavy crossings of bays, where the depth of water would neces- 
sitate heavy banks to the highest flood level, to carry trestle viaducts, the line being 
ata high elevation. These crossings occur at 43, 7%, 174 and 362 miles on plan. 
_ The only rivers of importance to be cr ssed are: 
=, Pic River, span 230 feet, depth of water at centre, 19 feet 
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Little Pic River “ 120 feet, 5 feet 
Prairie River “ 60 feet, ag es 4 fect 
Steel River ‘100 feet, se Mt 4 feet 
Black River ‘¢ 150 feet, ik se 2 feet 
Pays Plat River “ 130 fect, ss x 6 feet 
As these would be passed at a low level, the expense of bridging would be com- 
paratively light. 
4 Quantities. 
: The following are the approximate quantities in cubic yards of banks and cuttings 


for the distance of 117 miles from Peninsula Harbour to Bed Rock, also lineal yards 
ot tunnels: 


; Kmbankments, cubic yards, 3,443,860 per mile, equal to 29,434 
&. Cuttings . 2,779,350 % equal to 23,755 
¥ Lineal yards of tunnel, 13,350,..../..0..0ectecess. equal to 74 miles 


Lake Helen to Lake Nepigon. 


E The country between ‘the northern end of Lake Helen and the most southern bay 
of Lake Nepigon (a distance of 15 miles) is intersected at 11% miles from Lake Helen, 
by a narrow ridge, running in an easterly and westerly direction between two lakes. 
‘The outlet from the northern lake is into Lake Nepigon, and that from the sout iern 
into Lake Helen, from thence into Lake Superior. The distance between these 
lakes is 1,500 feet, and the difference in their level is 47 feet. This ridge is passed 
by a tunnel 700 feet long, on a gradient of 64 feet to the mile. 

_ _ The rise from Lake Helen to the lake at southern side of the ridge is 230 feet, 
in 11} miles. On account of the undulating character of the country it was necessary 
to keep in the valley of the river, which rises in the latter lake, and flows into a 
4 second lake (situated between 8 and 10 miles on plan). The level of this lake is 
220 teet above Lake Helen; from this second lake the river has a rapid descent. 
The lake north of the dividing ridge is 280 feet above Lake Helen, and is about two 
and a half miles in length ; along the eastern edge of this lake the line runs to the 
northern extremity ; from thence along the valley of the stream to Lake Nepigon, a 
distance of about a mile. The district selected is the only practicable one for a line 
connecting Lake Helen and Lake Nepigon. 
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| General Direction of Lines. 


Leaving Lake Helen, the line runs in an almost northerly direction for the first 
five miles; from this, running easterly about N. 45° E. to the head of the third lake, 
(14 miles on plan), from thence N. 40° W. for about a mile, to the head of the bay, 
Nepigon Lake (15 miles on plan). : 

_ The line crosses the river five times in the first eight miles from Lake Helen. 
Phe first crossing is about one-fourth of a mile from Lake Helen ; the span is 50 feet, 
elevation 23 fect; the line from this keeping the east side of the rivers to crossing 
No. 2, at one mile; the span 50 feet, and elevation 35 feet; the line from this 
keeping the west side of the river to crossing No, 3, at 34 miles, the span 50 feet, 
elevation 55 feet; the line from this point to next crossing cuts off a bend of the 
river, crossing No. 4 at 5 miles, the span 50 feet, clevation 55 feet ; the linc keeping 


on the west side of the river to the 5th crossing at 7} miles, the span 50 feet, 
clevation 10 feet ; from the latter point the line skirts the two lakes up to the tunnel, 
at 112 miles; to this point the profile shows a light section in banks and cuttings. 
Tho river crossings are rather heavy, on account of _ being obliged to 
keep the linc on the level of the top of the banks of the rivers, 
the banks being extremely steep, and their formation clay and sand. From 
113 miles, where the line passes the summit ridge by a tunnei 750 feet in length, up 
to 15 miles at Nepigon Lake, the amount of work would be comparatively light, and 
the line throughout favourable as regards curvatures. a * 
From 15 miles at the southern end of the bay, Nepigon Lake, where the instru- 
mental survey terminates, I made an examination of the eastern side of the bay 
with the view of carrying the line on to the high ground where the surveys have 
already been carried out from the railway. I found that fora distance of 34 miles from 
the head of the bay, perpendicular cliffs of from five to six hundred feet above the lake 
skirted the bay, a footing, however, extended at the bottom of this range of cliffs, of 
a width varying from four hundred feet to half a mile well adapted for railway 
construction. After continuing along the edge of the bay for a length of five miles, 
the River Kouisetshtan is arrived at, flowing from the N. EK. It would be necessary 
to follow the valley of this river for a distance of about five miles to arrive at the 
summit, or level tract of country, lying to the cast, the height of which above Lake 
Nepigon is about 360 feet. The only difficulty as regards railway construction along 
this valley would be in obtaining practicable grading ; my opinion is that seventy 
or eighty feet to the mile could be obtained. 4 


I remain, Sir 
Your obedient, &c., 
THOS. JEFFERSON THOMPSON. 


SanprorD Fremina, Esq., 
Engineer in Chief, 
Canadian Pacific Railway. 
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Summary of the three Sections of 40, 40 and 37 miles jn Length, North Shore of Lake 
. Superior, (Approximate.) 
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' _ 5 Cc. 
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s Ee leg agee a ee deen Paul ae : 
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PHMMCIS 3c. cs, | 1,568,000 | 1,024,000 | 5,717 | 29,200 | 25,612 | 3+ 2,600 | ss SP: 
| : ; | rH isn a a 
| 40 | do ...| 1,259,000 | 1,361,000 | 6,333 | 31,475 | 34,025 |...... eae ss ae 
3g te 
37 do --| 616,860 | 394,350 , 1,300 | 16,672 | 10,658 | ..... | eee ee e 
| | | 42 i 
aac ea Peel eee ae ae ee oe i ae ae ee 2 
Seer Totals....<:...5), -+| 3,443,860 | 2,779,350 | 13,350 | 29,434 23,765 | 3 a Re “ 


45: miles of heavy work, 
B42 do light do 
mco do tunnel. 


The cubic quantities in embankments and tunnels combined, may be assumed to | x 
‘esent the total number of cubic yards necessary to be moved to construct the road, Pa 
z.. embankments, 3,443,860 ; tunnels, 400,000; total, 3,843,860 cubic yards. ae 
| THOS. JEFF. THOMPSON, a 
March, 1875. Ss 
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Isr Section of 40 miles, North Shore of Lake Superior. Summary of Quantities. 


(Approximate. ) 
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2nv Suction, from 40 to 80 miles, North Shore of Lake Supere Summary 0! of 
Quantities. (Approximate. ) | 
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| 
| 
1,171,000 31,475 | 29,276 | 
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Viaducts. 


ge No. 
Cubic Yards. 


Description of Work. 


Tunnel. 


Height. Span. 
Feet: | Feet. 


Miles in Section: 


| No. 
Average No. 


Cubic Yards. 


————————— 
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Excavations 
Cubic Yards. 


vavation, per mile. 
Avera 


Cubic Yards. 
Lineal Yards of 
Banks, per mile. 


Embankments. 
Remarks. 


| 
| 
| 
| 
| 
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35 miles heavy work 


190,000 | 6,333 


1,259,000 | 1,361,000 | 6,333 | 31,475 | 34,025 


Cuttings. + tol. 
Banks, 1 to 1: 


No heavy viaducts. 
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83rp Section, from 80 to 117 miles, North Shore Lake Superior; Summary a 
of Quantities. (Approximate. ) 
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| Viaducts. 


No. 
Yards. 

N 
Yards. 


avation, per mile. 


Description of Work. 


les in Section. 


Average 


Cubic Yards. 
Average 


Embankments. 
Cubic Yards 
Excavations. 

Lineal Yards of 

Tunnel 

Banks, per mile. 

Cubic 

Cubic 


| No. Mi 
| Exc 


292,860 | 355,350 } hae 


Tn Ti@lS.cvysxccess anacsnces 


——— ed enema temmmmnanal ee ee 


| b 
| 616,860 | 394,350 | 1,300 | 16,672 | 10,658 Lssereereeas |esseee cerens 
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The excess of bank over cutting arises from a long length of bank (surface lin ) 
having to be constructed from side-cutting. 
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REPORT ON SURVEY OF THE PORTAGES ON THE RED RIVER ROUTE, MADE IN THE YEAR 
1875; BY HENRY I. MORTIMER. 


y 
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CANADIAN Paciric RAILWAY. 
Orrawa, 28th January, 1875. 


a ae 


, Str,—According to instructions received from you, I made the surveys of the 
different portions of the Red River route, and now lay before you the result of my 
~ work. 

____ Ileft Fort Garry on the 16th of September, and proceeded by stage along the Dawson 
_ Road to the North-West Angle, a distance, of 120 miles. Regarding this portion 
_ of the route, at least 60 miles of the road is in bad repair, and will have to be lifted 
_ at least two feet above its present level. The greater part being through “ muskegs” 
or deep swamps, it will require large side drains. Timber is not very abundant for 
_“corduroying,”’ so that the repairing of the road will be expensive; portions of it 
are through ballast hills far apart, consequently the haulage of wooden material 
and ballast will increase the cost of repair. 


‘3 Lake of the Woods and Rainy River. 


Ee Leaving North-West Angle I took the steamer “Lady of the Lake” and pro- 
_ ceeded across the lake and through Rainy River to the Long Sault. These waters 
are suitable for steamers of considerable draught. From this point, upwards, the 
Hayigation is not available for large steamers. At first it was thought that the 
rapids of the Long Sault and Manitou could be overcome by the steamer plying on 
the Lake of the Woods, but it was found that a defect in her engines would not 


allow of her running them. 


Long Sault and Manitou. 
i“ In order to enable the steamer to overcome these rapids, it will be necessary, in 
My opinion, to make an excavation of about 200 feet in length in the bed rock, and 
to clear the channel for about 400 feet from the large boulders. I think the greatest 
depth of rock to be excavated would not exceed four feet, and in removing the 
| boulders no great expense wonld be incurred. For the excavation, it is probable some 
_kind ofa dam would be required. The Sault rapids occur at intervals for a distance 
| of two miles; the total fall I have estimated at ubout six or seven feet. 

___ The Manitou rapids are the next impediment; they are short, falling suddenly. 
‘Unfortunately the better channel lies on the American side, but a good one may be 
had on the Canadian shore by excavating about 300 lineal feet of rock; this excavation 
in some parts may reach five feet. 

It is very desirable that these works should be thoroughly complete, as this is 
the keystone to the uninterrupted navigation from the North-West Angle to Fort 
Francis, a distance of 130 miles; it can be obtained, however, only by considerable 
expenditure. J estimate the fall of the Manitou rapids at about six feet. 

The Rainy River from this to Fort Francis is wide, very direct in its course, and 
of good depth. | 


212 


a 
erm + a EE ER 


: 


Fort Francis Portage, No. 1. 


~ This portage is on the Rainy River; the length is 470 feet, the difference in line 
of the waters 23 feet 4 inches. 

Respecting Fort Francis, either of two plans may be adopted, the one tram- 
way, the other a system of locks. It will depend upon the amount of freight and ~ 
passengers expected to be carried through which ought to be used. I think the lake | 
facilities at the Shebandowan end, even when improved, would hardly justify the 
expense of putting in locks. Should the traffic hereafter increase to such an extent as 
to make it an object to use locks, 1 believe it would pay, inasmuch as it would allow 
the steamer plying on the Rainy Jake and the Lake of the Woods to have unin- 
terrupted navigation from the North-West Angle to Kettle Falls, a distance of 175 
miles; this will depend on the amount of improvement on the east end. 

Five miles above Fort Francis, at the entrance of Rainy Lake, are two rapids, — 
the lower of 11-inch fall, the upper of 1 foot 1l-inch. The Rainy Lake steamer does — 
not run below these rapids, freight and passengers being carried in boats, which are 
hauled up into the lake and then transferred to the steamer. Mr. Fowler, of the Fort 
Francis sawmill, informed me that he intended extending his dam further across the 
falls this winter; this, with adouble boom from the Island to a pier in the river, would 
so contract the water discharge as to raise Rainy River to the level of Rainy Lake, 
or sufficiently to allow the passage of the steamer from Fort Francis to Kettle Falls ; 
this distance is called forty-five miles. 


Kettle Falls Portage No. 2. 


i eh TE ie 


This portage is 1,312 feet in length ; the fall in the river being cight feet nine 
inches; the line is straight from one pier to the other. The first part of the channel — 


in Lake Nameukan is exceedingly tortuous, and I have it on Mr. Peither’s authority — 


that the water route can be greatly shortened by running a mile portage from a bay — 
of Rainy Lake into Lake Nameukan; this will do away with fifteen miles of water 


communication and only entail three-quarters of a mile of tramway extra; the 


amet 


proposed tramway as shown being one-quarter of a mile. i 
: 
- 

Nequaquon Portage, No. 3. 


This portage connects Lakes Nameukan and Nequaquon, and is 19,200 fect 
in length or 3% miles 240 yards. Lake Nequaquon lies 71 feet 4 inches aboveg 
Lake Nameukan. I was able to get a very good line on this portage in a good direc-_ 
tion with easy grades, in fact I believe this is the shortest and most feasible route— 
between the twolakes. I would advise the use of locomotive power on this portage, — 
inasmuch as it mostly lies through swamp, and it would bea matter of great difficulty to _ 
maintain a road for horses, also, it would take a much smaller staff to work an engine — 
than the present haulage system. Proceeding up Lake Nequaquon we enter River 
Maligne. There is an exceedingly sharp turn immediately upon leaving the lake; a | 
channel 400 feet in length will have to be dredged, the remainder of the river being © 
good. This work will secure the navigation to the Island portage. 


‘ 


Island Portage, No. 4. 


This portage is only a rock standing out in the River Maligne, the length is 250° 
fect and the full is 19 feet 6 inches. Mr. Dawson’s first idea was to put in such a dam~ 
as would raise the water sufficiently to render it navigable to the dam at the foot of 
Sturgeon Lake. The dam proved insufficient, and Ido not believe it can be made so as” 
to overcome the use of a portage below Sturgeon Lake dam, there being a fall of 30 
feet between the two dams, ths 
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Maligne Portage, No. 5. 


This portage, situate on the side of the River Maligne, is 5,450 feet long, or one 
mile 56 yards in length, the fall in the river for this distance being 22 fect. The 
tramway proposed runs along the edge of the river, and is very easy of construction. 
To substitute a canal for a tramway here would be a matter of large outlay, the 
surface being rock ofa very hard nature. 


Deux Riviéres and Pine Portages, Nos. 6 and 7. 


The length of these portages is 19 200 feet, or 33 miles and 240 yards. They 
connect Lakes Kaogosikok and Sturgeon, the fall from the former to the latter being 
115 feet. | ‘ 
Ls rom my exploration, I found it more advisable to throw these two portages 
Into one, than to have three transhipments, as is the case in the present route. 
_ Nothing better than what the plan shows can be obtained, as [ have had the ablest 


_ assistance in exploring this portage, and no trouble has been sparel to get the best 
t 


_ posible route. 


| I would recommend the employment of locomotive power, as a large portion of 
_ the road would have to be trestled. There would be great difficulty in obtaining a horse 
mor, and the grades are more than horse power could overcome. . 


French River. 


__ The navigation from Lake Kaogosikok to French Jake is carried through the 
French River. The channel is about two miles long, very tortuous, and although 
_havigable for a barge of 50 tons burden, I do not know whether they would be able 
to tow two or three boats of the same tonnage without accidents happening by 
| collisions with the banks. A channel can be cut in lieu of this river, the length of 


which would be about one mile; probably about one-third of the old river bed would 
_be available. 


French Portage, No. 8. 


__ this portage connects French Lake with River Windigoostigan, the length being 
15,600 fect, or 22 miles 369 yards; the fall from the latter to the former is 110 feet 
‘9 inches. I am not certain that the line I have adopted is the best one that can be 
obtained. My time being very limited, I was not able to try a line down by the 
iver, but I do not think it would have been successful, as the fall in the River Win- 
igoostigan is immediate, and drops about 80 fect in a half mile. The steep inclines 
it the east end may be avoided, but the line would be lengthened 1} miles. Naviga- 
ion would then start from Lake Windigoostigan instead of from the river. 


Brulé Portage, No. 9. 
__ This connects Lakes Windigoostigan and Baril. I would propose for the working 
of this portage the construction of a canal from Lake Windigoostigan to the foot of 
the hill, connecting with a tramway worked by water power, to overcome the steep 
ascent to Lake Baril. The length of the canal would be 1,870 feet, and 650 feet of 
Wamway. Lake Baril is 47 feet 2 inches above Lake Windigoostigan. 

This latter I have been informed, has considerable depth of water; it is long and 
‘Narrow, and at one place nearly resolves itself into two lakes. A bar of mud stretches 
across these narrows. Probably 600 lineal feet of channel dredging will be required 
here, the average depth, as near as I can estimate, being six feet, 


) 
'" 
| 
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Baril Portage, No. 10, 


This portage connects Lake Baril with Lac des Mille Lacs, the difference of level 
between the two being two feet nine inches. Lake Baril is the highest. By raising. 
Mille Lacs, a canal can be constructed between the two lakes, and a continuous stretch 
of 30 miles obtained. I do not think there would be much difficulty in draining 
Mile Lacs to the required height, nor would much land be laid under water, the shores 
being high and rocky. About two thirds of this canal would be in clay with boulders 
and the remaining third in rock; the excavation, however, will not be very heavy. 
The length of the canal would be 1400 feet. 


Height of Land Portage, No, 11. 


This portage is between Lac des Mille Lacs and Lake Kashabowie. There has 
been a channel cut from the latter lake into a small lake called “Summit Pond,” 
altogether through marsh. Some time after being made it closed in. However, had 
short piles been driven into the banks they would have stood; there is plenty of 
timber for this purpose; this pond at present is one foot seven inches above Kasha- 
bowie. Should Mille Lacs be raised two feet nine inches, the difference of level 
between it and Kashabowie, will be 8 feet 4 inches. 

A canal could easily be cut from Summit Pont to Mille Lacs, with one lift of the 
above height. At the place where the chamber is shown on the plan there would be 
some rock cutting, all below it would be clay, and a considerable portion next the 
Summit Pond would also be clay. 

The length of such canal would be 4,650 feet, including the opening of the old cut. 

If a tramway is constructed, the length of it will be 5,640 feet, or one mile 120 
yards. 


Kashabowie Portage, No. 12, 


Between Lakes Kashabowie and Shebandowan. 

The line adopted by Mr. Dawson is probably the best that can be obtained on 
this portage, so I have followed close to it. The difference of level between these 
lakes is 32 feet. 

Mr. Dawson is of opinion that Shebandowan can be raised to the level of Kasha- 
bowie; this would lay a large tract of country under water, would also be subject to 
innumerable leaks, and if I am not mistaken, Mr. Murdock told me, would materiaily 
interfere with the extension of the Thunder Bay Branch. The tramway, as on plan 
will be 3,800 feet, or nearly three quarters mile. 

The road from Thunder Bay to Shebandowan is better known to Mr. Hazlewood 
than to me. When I passed over it, it was covered with snow. 

From my own personal observation and from conversations held with the late 
contractors, I have ascertained that it is not possible to convey 6 tons of freight each 
way daily over the road as it now stands. There is no accommodation whatever for 
passengers ; the wharves are too small and unfit for any extended traffic. 

The freight boats are in the most dilapidated vondition, and I fear few of them 
will out-live next season’s service. 

The tugs upon Rainy River, Lake Nameukan, River Maligne and Sturgeon Lake 
are mere playthings, and are not capable of towing a barge 25 tons burden in any 
but the finest weather; the slightest raise of wind prevents them from putting to sea. 

On Lake Nequaquon there is a good tug boat, but no large barge. 

On LakeKaogosikok, there is also a good tug boat and a new large barge about 
40 tons burden. 

On Lake Windigoostigan there is a small but good tug boat, and a new barge of 
4) tons burden is ready to be launched. 

On Lake Baril there is a small tug and a large barge. 

Oa Lac des Mille Lacs there is a good tug but no barge. 


ee ete 


On Lake Kashabowie there is a large tug and barge. 
On Lake Shebandowan there is a large tug; I am not aware whether there is a 


ll of these lakes are supplied with smaller boats, but they have fallen into 


since the introduction of the barges. 
ere is not one covered passenger boat on the whole route, and travellers are 


d to every inclemency of the weather. 
ou may judge from these facts the amount of plant that would have to be pro- 
and the buildings, wharves and stores which must be erected to put this line 
condition to carry 100 tons of freight with a proportionate number of 
ngers per day. ‘ 
e maintenance of such a large fleet of tugs and barges to carry this amount of — 
will be a most serious item; also the number of men required for transhipment 


| be very considerable. 

I trust you will be able to glean from this report and the accompanying plans 
1 profiles the information you require. | 
eee Tam, Sir 

Yours respectfully 
HENRY I. MORTIMER. 


NDFORD Fiemine, Esq. 
Engineer in chief. 
Canadian Pacific Railway 
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Fort Francis. ae Ft: 
1 {On Rainy River 470 feet, Tramway »...... 


Kettle Fails, 
2 |Rairy Lake to Lake Nameukan...... ......../1,312 feet, © du 9 | 


Nequaquon. 


3 |Lake Namenkan to Lake Nequaquon ...... 
4 


| Island. 
4 |River Maligne ; 6 


Deux Rivieres and Pine. | 


6& 7 ‘Sturgeon Lake to Lake Kaogosikok miles, 2410 yards, Trane) 
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French. . 


8 [French Lake to River Windigoostigan..... 
9 


Brulé. 
9 |Lake Windigoostigan to Lake Baril 2,520 feet, Canal and Tramway 47 2 


: Baril. 


10 {Lake Baril to Lac des Mille Lacs 1,400 feet, Canal 


Height of Land. | i 
11 ues des Mille Lacs to Lake Kashabowie...'4,650 feet, Canal. E 
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| Kashabowite. 
12 |Kashabowie Lake to Lake Shebandowan..|3,800 feet. 
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APPENDIX Q. 


_ SCHEDULE of Quantities in Line No. 6, surveyed from the Yellow Head Pass to 
Bute Inlet, embracing the chief works required in bridging and grading, calculated 
from the profile, and estimating for solid embankments and permanent structures 


throughout. 
ae YELLOW Heap Pass to Wappineron Harpour, 
| Bill of Works. 
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APPENDIX R. 


NOTE ON THE ECONOMIC MINERALS, AND MINES OF BRITISH COLUMBIA, BY GEORGE M. 
DAWSON, ASSOCIATE R.S8.M., F.G.S., OF THE GEOLOGICAL SURVEY OF CANADA. 


Beyond the elevated western margin of the Great Plains, and intervening between 
it and the Pacific Ocean, is a region which may be characterized as one of moun-| 
tains and disturbed rock formations. This runs north-westward and south-eastward, 
with the general trend of the coast, and is divided into two subordinate mountainous 
districts by an irregular belt of high plateau country running in the same dir ection, 
South of the 49th parallel, this region, from the Rocky Mountains to the Pacific, i in 
various parts of its length, has been found to contain valuable metalliferous deposits 
of many kinds, and already appears to be the most important metalliferous area of 
the United States. In the Province of British Columbia is included over 800 miles in 
length of this mountain and plateau country, with an average breadth of about 400 
miles. North of the 49th parallel, the Rocky Mountains are now known to extend 
to the Peace River, and even further northward, to near the mouth of the Mackenzie 
River, and to maintain throughout much the same geological character with that of 
their southern portion. The Purcell, Selkirk, Columbia, Cariboo, and further north the 
Ominica Mountains, may be taken collectively as the representatives of the Bitter 
Root Ranges of Idaho. The interior plateau of British Columbia represents the great 
basin of Utah and Nevada, but north of the southern sources of the Columbia this 
region is not self-c ontained as to its drainage, but discharges its waters to the Pacific, 
The Cascade or Coast Range of British Columbia, though in a general way bearing the 
same relation to the interior plateau country as the Sierra Nevada Mountains of Cali- 
fornia and the Cascade Mountains of Oregon, forms a system distinct from either of 
these. The uplift of the Sierra Nevada antedates that of the British Columbia moun= 
tains, while the Cascade Mountains of Oregon are described by Professor Leconte and Li 
others as chiefly composed of comparatively modern volcanic materials, which scarcely 
occur in the main ranges of the west coast of British Colambia. The "parallel ranges 
of Vancouver and the Queen Charlotte Islands, may, as far their structure is yet 
known, be included with the Coast Range of the mainland. q 

In British Columbia, a belt of rocks, probably corresponding to the Gold Rocks of 
California, has already been proved to be richly auriferous, and I think it may reason- 4 
ably be expected that the discovery and working of rich metalliferous deposits of 
other kinds will follow. Promising indications of 1 many are already known. With, | 
a general similarity of topographical features in the disturbed belt of the west coast, 
a great uniformity in the lithological character of the rocks is found to follow, so that 
while a comparatively short distance from south-west to north-east may show con- 
s'derable lithological change, great distances may be traversed from south-east to 
north-west and little difference noted. In British Columbia, so far as geological 
explorations have yet gone, they have tended to show a gener al resemblance of the 
rocks to those of the typical sections of California and the Western States, and 
though metalliferous veins, individually, are very inconstant us compared with rock 
formations, belts characterized by metalliferous deposits, and dependent on the con. 
tinuance of some set of beds, are apt to be very much more constant. 

In the discovery and development of her mineral riches, British Columbia labours 
under many disadvantages, chief among which may be mentioned the comparatively 
short time during which the country has been settled, with the inaccessibility of the 


| 


on mining regions and cost of labour and supplies. In addition, a great part of 
the country is densely forest-clad, and the surface much encumbered with glacial 
drift, which, though often tending to produce a more fertile soil, conceals the indica- 
tions to which the prospector trusts in more southern latitudes. 

_AJl these circumstances tend to retard the development of British Columbia as a 

mining country. It is slowly advancing, however, and it is my opinion that, when 
the country is opened up and the cost of labour and supplies lessened, it will be 
found capable of rapid development, and may soon take a first place as the mining 
Province of the Dominion. It must not be omitted to state that, in one very impor- 
tant particular, the rocks of this part of the Pacific Coast differ from those further 
south—the cretaceous series changes considerably in its character, and at the same 
time becomes coal-bearing, furnishing the fuels mined at Nanaimo and Comox. 
In the following pages I have endeavoured to give a somewhat systematic, 
though brief account of the mineral resources and mines of British Columbia, apply- 
ing where necessary to the published Memoirs of the Geological Survey, and entering 
into somewhat greater detail with localities of which no published accounts are yet 
accessible :— 


Gold. 


Jt may, I think, be said without exaggoration, that there is scarcely a stream of 
any importance, in the Province of British Columbia, in which the “colour” of gold 
ean not be found. The discovery of gold, first made known in 1858, led to the great 
influx of miners of that and the following year. Gold, thus the first cause attracting 
attention to the country, has ever since been the chief factor in its prosperity. 

The annexed tabular statement shows the annual yield of gold from 1858 to the 
end of 1876. As no official record of the gold export has been kept, the only means 
of arriving at an approximate result, is to add to that actually known to have been 
shipped by the banks and express companies an estimated amount to represent 
that carried away in private hands. <A great part of the gold leaving the country, 
unrecorded, is carried away by Chinamen, and a portion goes from the Kootenay 
district, without reaching Victoria. | 
. When in Victoria last winter, with the kind assistance of Mr. C. Good, Deputy 
Minister of Mines, and by reference to the various banks, I revised these figures, - 
which had been variously given by different authorities ; and, I think, though not 
absolutely correct, they may be accepted as being as near the truth as we are now 
likely to attain. Mr. Good has added to the figures in the table, from his books, the 
number of miners known to have been employed, and calculated the average yearly 
earnings of each man, giving the very high general average of $658 per annum. 
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‘Tas.LE from the Second Annual Report of the Minister of Mines of British Columbia, 
showing the actually known and estimated yield of gold; 
Miners employed ; and the average earnings per man per year from 1858 to 
[‘'o which is added the known and estimated yield of gold in 1876.] 


1875. 


the Number of 


Pa ee ee eee ee ee 


known to have 


i 
| 


Amount actually lAad one-third more, 
estimate of gold: 


Number of 


Average 


— 


Year. | . ay Total. Miners |yearly earnings 
been exported carried away in : ; 
by Banks, &c. , private antes employed. per man. } 

| ; 
0 a ees re acme rn nrres mere e 
| ] 

1858 | $ | $ | $ \ $ : 

i marin. t 390,265 | 130,088 | 520,353 | 3,000 | 173 
59) oe ccc: 1,211,304 403,768 | 1,615,072 4,000 | 403 
DOE O tee cscs 1,671,410 557,133 2,228,543 | 4,400 ; 506 
TST AO da | 1,999,589 666,529 | 2,666,118 4,200 | 634 
MSO 2 teens scecess 4.10074 517 @ 
es i 3,184,700 | 1,061,566 4,246,266 {4 ace ee 
COE eo 2,801,888 | 933,962 | 3,735,850 | 4,400 “849 
SOO san oxwess arses 2,618,404 | 872,801 3,491,205 4,294 813 
BOGGe tess. | 1,996,580 665,526 | 2,662, 106 | 2,982 893 
1 CRs open 1,860,651 | 620,217 2,480,868 3,044 | 814 i 
Theo: 1,779,729 593,243 | 2,372,972 | 2,390 992 
BOOUscesscce caasset 1,331,234 | 443, 744 1,774,978 2,369 749 
0) eee . 1,002,717 334,239 1,336, 956 | 2,348 | 569 
PRLS os. cavcesess 1,349,580 449,860 1,799,440 | 2,450 134 
BS PEN kes de 1,208,229 402,743 1,610,972 | 2,400 | 671 
(os LE RSP eee { 979,312 326,437 1,305,749 2,300 567 @ 
[yee ae 1,383,464 461,154 | 1,844,618 | 2.8684 © 643 
1875... 5; 1,856,178 618,726 2,474,904 2,024 | 1,222 
BSG. floc tece 1,339,986 446, 662 | 1,786,648 | ay ee | een 
| | | 38,166,970 | | 
{ { a! 
Average number of miners employed yearly......... ..secsecssssee seoeeees a seceucace poses « 3,220. 
Average earnitigs perman,.per-yeat. cc: ss -:ccs.ccscccee 1-2 2 ceases eect ena ee $658 
Total actual and estimated yield of gold, 1858 to 1875. ..... 00. .ssscceseceeseeees $38,166,970 


Adding the product of 1876, the whole amount of gold exported from the Pro- 
vince, in eighteen and a half years, is computed at $39,953,618, or stated in round 
numbers, forty millions—a very remarkable result from a colony, the total European. 


population of which will probably not average during the same period, 10,000. 


also on climatic conditions. 


in the season. 


The gold yield shows a fluctuation from year to year, which is due not only to 
the uncertainty of the deposits worked, and number of miners employed, but depends 
Thus the decrease of 1876, as compared with 1875, may 
be attributed in the Cariboo District to the great quantity of snow falling on the 
mountains during the preceding winter, and more than average rainfall of the sum- 
mer; circumstances preventing the clearing of the deep claims from water till late 
In Cassiar the unfavourable spring prevented the miners from reach- 
ing their claims till late, and heavy floods impeded their operations during the summer. 
The general distribution of alluvial gold over the Province may indicate that 
several different rock formations produce it in greater or less quantity, though it is 
only where “ coarse” or “heavy” gold occurs thatthe original auriferous veins must 
be supposed to exist in the immediate vicinity of the deposit. 
particles of gold are called, travel far along the beds of the rapid rivers of this coun. 
try before they are reduced by attrition to invisible shreds; and the northern an 
other systems of distribution of drift material have, no doubt, also assisted in spread- 
ing the fine gold. The gold formation proper, however, of the country, consists of a 
series of talcose and chloritic, blackish or greenish-grey slates or schists, which occa, 


Colours, as the fine 
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sionally become micaceous, and generally show evidence of greater metamorphism 
_ than the gold-bearing slates of California. Their precise geological horizon is not 
yet determined, no geological survey to that end having been made; but I am 
inclined to believe that they will be found to occupy a position intermediate between 
the Lower Cache Creek group of Mr. Selwyn’s first provisional classification of the 
rocks of British Columbia, and the base of the overlying cretaceous or cretaceo-jurassic 
rocks, called in my Report for 1875* the Porphyrite series. If this be so, they are 
probably the geological equivalents of some of the richest auriferous rocks of Cali- 
fornia. By the denudation of the auriferous veins traversing these rocks, the gold 
has been concentrated in the placer deposits. 

_ The greatest areas of these rocks appear in connection with the disturbed region 
lying west of the Rocky Mountain Range, known in various parts of its length as 
the Purcell, Selkirk, Columbia, Cariboo and Ominica Ranges. Other considerable 
belts of auriferous rocks, probably belonging to the same age, however, occur beyond 
_ this region, as in the vicinity of Anderson River and Boston Bar, on the Fraser, and 
_ at Leech River, Vancouver Island. . | 

The Cariboo District, discovered in 1860, has been the most permanent and pro- 
ductive. The 53rd parallel of latitude passes through the centre of the district, 
_ which has been described as a mountainous region, but is rather the remnant of a 
_ great high-level plateau, with an average elevation of from 5,000 to 5,500 feet, dis- 

sected by innumerable streams which flow from it in every direction, but all even- 
tually reach branches of the Fraser River. These streams, falling rapidly about 
_ their sources over rock, descend into great V shaped valleys, and with the lessening 
slope the rock becomes concealed by gravel deposits, which increase in thickness and 
extent till the valleys become U shaped or flat bottomed, and little swampy glades 
are formed, through which the stream passes with comparatively slow current. The 
sloping banks of the streams and river valleys are densely covered with coniferous 
‘forest, of which comparatively little has been destroyed by fire, owing to the damp- 
- ness of the climate at this great altitude. The surface of the broken plateau above 
is often diversified by open tracts, affording good pasture in summer, and the 
_ whole country is more or less thickly covered by drift or detrital matter, concealing 
_ the greater part of the surface of the rocky substratum. 
, As in all new gold mining districts, the shallower placer deposits and gravels in 
_ the present stream courses first attracted attention, but with the experience of Cali- 
fornia and Australia, it was not long before the “ deep diggings” were found to be by far 
the most profitable. Williams’ and Lightning Creeks have, so far, yielded the greater 
part of the gold of Cariboo. They were known from the first to be rich, but have 
been found specially suited for deep work, in having a hard deposit of boulder clay 
_ beneath the beds of the present watercourses, which prevents the access of much 
of the superficial water to the workings below. By regular mining operations the 
rocky bottom of the valley is followed beneath 50 to 150 feet of overlying clays and 
_ gravels, the course of the ancient stream being traceable by the polished rocks of its 
_ bed, and the coarse gravel and boulders which have filled its channel. In the hollow 
_ of the rocky channel the richest ‘‘ lead” of gold is usually found, but in following the 
_ rock surface laterally, side ground, rich enough to pay well, is generally discovered 
_ for a greater or less width. The old stream courses of the Cariboo district are found 
_to have pursued very much the same directions that their present representatives fol- 
_ low, crossing often from side to side of the valley with different flexures, and occa- 
sionally running through below a point of drift material projecting into the modern 
channel, but never, I believe, actually leaving the old valley, or running across the 
modern drainage system, as is so often the case in the deep placers of California and 
Australia. 
- As an example of the-methods employed, and extent of mining operations 
required to reach the deep channels, the Van Winkle Mine, on Lightning Creek, 
which is the most successful now in operation, may be taken. This mine is briefly 
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noticed in the Descriptive: Catalogue, published in connection with the Geologica - 
Survey’s collection at the late Philadelphia Exhibition. 

The claim covers about 2,050 feet in length of the valley, the deepest part of 
the old channel of which had been cleared out to a length of between 1,600 to 1,700 
feet in October last. Much side grotind, however, yet remains, and the workings some- 
times attain a width of from 200 to 300 feet, in following this up as far as it can be 
made to pay. The claim yielded the first dividend in December, 1873, $10,000 
having been expended before gold was found in the channel. It has since continued 
to pay handsomely, having produced in one week gold worth $15,700, and on other 
occasions at the weekly “clean up” sums of $14,000, $12,000, &. At the date above 
mentioned the total product of gold had amounted to the large sum of $500,964.99. 

In reaching the buried channel a shaft is usually sunk at the lower, or down- 
stream end of the claim, on the sloping side of the valley, where after having gone 
through a moderate depth of clay or gravel, the slaty rock of the district is reached. 
The shaft is then continued through this, till a depth supposed to be sufficient is 
attained, when a drift is started at right angles to the course of the valley, and if the 
the right depth has been chosen —either by rough estimation, or calculation based on 
that required in other neighbouring workings—the old channel is struck in such a 
way as to enable the subterranean water collecting in it from the whole upper part 
of the claim, to be pumped to the surface by the shaft. On cutting out of the slate 
rock, however, into the gravel, so much water is frequently met with, that the pumps 
are mastered, rendering necessary a cessation of work till the dryest part of the season, 
or the application of more powerful machinery. When the drift is not found to be at 
a sufficient depth to cut the bottom of the old channel, it is generally necessary to 
close it, and after continuing the shaft to a greater depth, to drive out again. The 
old channel once reached, and cleared of water, is followed up its slope, by the 
workings, to the upper part of the claim, and where paying side ground occurs it is 
also opened. 

In the Van Winkle Mine, the average depth of the workings is only about 70 
teet, the lowest shaft being placed 300 feet from the creek, on the opposite side of. 
which the rock is seen to rise to the surface, forming steep cliffs. The water is raised 
to within 40 feet of the surface; when it is discharged into an adit 3,000 feet long, 
which is also used by other claims. There are two pumps, 10 inches in diameter, 
with wooden pipes, making about twelve four-foot strokes a minute, the power being 
supplied by an eighteen-foot breast wheel. This does not adequately represent the 
volume of water pumped, however, as the ground of this claim is partly drained by 
others lower in the series, in which work cannot be carried on till later in the season, 
The richest pay is obtained in the rock channel of the old stream, but where this is 
much contracted the force of the water has swept the gold away to those places where 
its width is increased. The harder rocks still preserve their polished and water-worn 
forms, but most of the slates are rotten and crumbling to a considerable depth, and in 
cleaning up in the bottom a thickness of one to two fect is taken out with a pick and 
shovel, and sent up to the surface with the overlying gravel for treatment. In the 
side work, asin the central channel, the greater part of the gold is found lying 
directly on the “‘ bed rock” and only occasionally are paying streaks seen in the | 
gravel a few feet above it. The side ground is worked up from the channel in succes- 
sive breasts parallel to it. The average yield of the part at present worked 
may be stated at from two and a-half to three ounces to each set of timber; the set 
uncovering about thirty-five square feet of the bed rock, with a height of six feet. : 

The lowest layers of gravel contain many larger boulders of quartz and slaty 
fragments not much water-worn, which must have come down from the hill sides. 
The appearance being that of deposit by torrential waters to a depth of four to six 
feet in the channel, above which the gravel is generally better rounded, and more 
evenly spread, though still mixed with little clayey matter. 

In consequence of the unconsolidated nature of the gravel, the pressure on the 
supports of the workings is excessive. The posts and caps of the timbering are in — 
some places only a few inches apart, and the whole of the workings are lined with 
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complete lagging. The timber used is from one to two feet in thickness, and consists 
of the spruce of the country, simply barked and sawn into lengths. It costs, delivered 
at the mine, eight cents per running foot, all suitable sizes being taken at the same 
rate. The lagging, which is merely split out, four feet long, five inches wide, and 
two thick, costs seven dollars a hundred pieces. With every precaution, the timbers 
are frequently crushed by the pressure, or the uprights even forced downward into 
the slate. Where large boulders are removed from the sides, or “slum” is found, 
‘Spruce brush requires to be extensively used behind the lagging, and in many parts of 
the mine the water streams from the roof like a heavy shower of rain. 
_ The auriferous gravel is raised to the surface by buckets and rope, with friction 
gearing and water power. 

The whole of the deep workings are annually filled with water at the time of the 
spring floods, and it is sometimes late in the summer or autumn before the pumps 
again acquire the mastery. In October last, the following companies on Lightning 
Creek, were driving their pumps day and night, the Van Winkle being the only 
mine clear of water. 

Costello Claim.—Pump, 12 inches diameter, 9-foot stroke, making 10 strokes a 
minute. 

Vulcan Claim.—Pump, 12 inches diameter, 6-foot stroke, making 18 strokes a 
minute. 

Vancouver Claim.—Pump, 12 inches diameter, 9-foot stroke, making 10 strokes a 
minute (double acting.) 

Van Winkle Claim.—Pumps, 10 inches diameter, 14-foot stroke, making 10 
strokes a minute (two pumps.) 

The quantity of water being raised at this time would therefore amount to about 
13,870 gallons a minute, or 19,874,000 per diem. 

| In many cases the machinery and appointment of the mines is very creditable, 
and almost the whole expense of the mining enterprises is borne by the miners of 
the district themselves, without the aid of foreign capital, and with labour and 
materials of all kinds at exorbitant rates. Moncy earned in one venture is embarked 
in another, and the shareholders of a mine are frequently at work themselves below 
ground. 

q On Lightning Creck, about 16,000 feet of the valley may be said to be worked 
out, in so far as the deep channel is concerned ; and though some bench claims and 
tributary creeks have paid well, the material on the sides of the valley is not, at 
present, rich enough to pay for hydraulic work. In endeavouring to “ bottom”’ the old 
channel further down the valley, very great difficulties are encountered, owing to the 
great quantity of water met with, and the increased depth of the sinking required. | 
There is no reason to believe, however, that the lowest part of the channel holding 
good pay has been reached. 

The following table, supplied by Mr. James Evans, to the Minister of Mines of 
British Columbia, gives as correct a statement as he has been able to compile, of the 
amount of money taken from some of the more prominent claims on Lightning 
Creek, up to November 1st, 1875 :— 
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On Williams’ Creek, on which the towns of Barkerville and Richfield are 
situated, the chief workings have been in a space of about 2? miles in length. In 
this the deep channel has been worked through, and also as much of the side ground 
as would pay at the time at which the mining took place. Many of the lateral 
creeks and gullies here, have paid remarkably well; and the hillsides, in some 
places, to a height of 100 feet or more, have proved to be sufficiently rich for the 
hydraulic method of working, which is now extensively practised. Williams’ Creek, 
however, will not compare with Lightning Creek in richness, its yield for 1875 being, 
according to Mr. Bowren’s estimate, only $68,000. Baskerville, however, has a cer- 
tain importance in being the centre of a number of outlying mining districts. 

The “canyon” between Barkerville and Richfield divides the creek into two parts. 
For about half a mile above it, the ground was shallow, and has been worked open 
to the bed rock. Further up, deep drifting was practised in former years; hydraulic 
work is now carried on. Below the canyon, all the work has been deep in the old 
channel. Though streaks of ‘‘pay ” were sometimes found after getting down about 
twenty feet, these were usually disregarded in early days. In the Cameron claim, 
however, half a mile below Barkerville, the dirt paid nearly to the surface, and was 
worked in stages from below after the old channel had been cleared out. The 
workings were about sixty feet deep at Barkerville, only thirty-five feet at the 
former sitc of Cameronton, and at the Ballarat claim,——three-fourths of a mile below 
Barkerville, -—eighty feet. This is the lowest claim in which the old channel has 
been bottomed, and most of the gold obtained was light and scaly. The valley is 
here wide, the present stream turning abruptly to the west, while a wide, low hollow, 
known as Pleasant Valley, runs off in the opposite direction to Antler Creek. It is 
supposed by many that the main channel of the ancient watercourse turns off in 
this direction, but, owing to the great quantity of water and loose character of the 
ground, neither this nor the present valley of Williams’ Creek, below the Ballarat, has 
yet been proved, though much money has been expended in the attempt. The Lane 
and Kurtz Company imported expensive machinery and erected very complete 
works some years ago, but have not succeeded in proving their ground, and have, for 
the present, abandoned the attempt. As many of the tributary streams have paid 
well, there is reason to believe that a part, if not the whole, of the deep channel o! 
the lower part of Williams’ Creek must be'rich, notwithstanding the generally fine 
character of the gold in the Ballarat mine. ; 

As already stated, Lightning and Williams’ Creeks have been specially favour 
able ones for deep working, but even in these it has often been barely possible, with 
the appliances which can at present be obtained, to bottom many parts of their uppe 
reaches, while the more difficult lower stretches of the channels have not beet 
reached in either case. As Mr. Evans very wisely remarks: “ Had many of th 
companies machinery of powerful capacity at first, one-third of the expense woul 
have sufficed to prospect their ground, but unfortunately many of them were poor 
struggling for existence, and coping with enormous difficulties.” 

Owing to the isolation of the district, and length and character of the road by 
which it is reached, the price of food—the whole of which is imported—and of labou 
is excessively high. The average rate of freight from Yale—the head of navigatiol 
on the Fraser—to Barkerville, according to Mr. Bowren, is from seven and a-half t 
eight cents per pound in spring, and about twelve and a-half cents in autumn; 0 
may be said to average nine cents a pound—a heavy tax on mining machinery an 
other weighty articles. 


The prices current of some staple articles in Cariboo, are as follows: 
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Ordinary labourers receive $5.00 per day; mechanics, from $5.00 to $7.00 
Jhinamen and Indians, $3.00. These prices, though a great reduction on those ruling 
Bore the construction of the waggon road, preclude the working of any but the 
richest deposits, which necessarily bear but a small proportion to those with a 
moderate or small amount of gold; and in working over the deep ground in early 
lays much was left that would even now pay handsomely, but cannot be found or 
reached on account of the treacherous nature of the moved ground, filled with old 
imbering and water. I do not think it would be an extravagant statement to say 
hat the quantity of gold still remaining in the part of Williams’ Creek which has 
een worked over, is about as great as that which has already been obtained. With 
egard to Lightning Creek, this statement would scarcely hold, though there must be 
p great quantity of gold in ground of medium richness even here. To render this 
sold available, however, and to prove successfully the lower and more difficult 
arts of the valleys, greater. and more exact engineering knowledge, better and 
arger machinery, and above all, cheaper labour and supplies, dependent on greater 
acilities of transport, are required. 

As an illustration of what might be done in this way, it may be mentioned that 
Lis already suggested, that by cutting a flume to Antler Creek—part of which would 
equire to be a tunnel—free drainage of the whole upper part of Williams’ Creek 
rould be obtained; enabling the valley from its sources to the flume level, with all 
8 old workings, and the great depth cf tailings holding more or less gold. which 
ave accumulated, to be completely stripped by extensive hydraulic works. 

_ So far, mention has been made of only ‘Williams’ and Lightning Creeks, but 
here are many other localities in the Cariboo district which have yielded much gold 
1 surface work or shallow diggings, which it is believed by those best able to form 
n opinion, would prove rich in their deep ground, if properly explored. Owing, 
owever, to the great cost of prospecting, and of suitable machinery, this has uot yet 
een dore. Antler, Cunningham, Jack of Clubs, and Willow River, are supposed. 
) be especially promising, and attempts are now being made to bottom some of -hem. 
fr. Bowren states, however, that the Nason Company have already spent $30,000 on 
1eir claim on the first-named stream, without having been able to test their ground. 
_ In most gold-bearing countries the placer mines, though often rich, have eventually 
d to the mining and treatment of the auriferous quartz from which thealluvial gold 
4s been derived. No success has yet, however, been obtained in quar(z-mining in 
ritish Columbia, and very little attention has been paid to it, the placers having 
sorbed the mining energy of the country. Though much of the gold accumulated 
the beds of the old streams of Cariboo may have been derived from veins too small 
) work individually, it seems scarcely to admit of doubt, that in a region where so 
tge a quantity of gold has been obtained within so small an area, rich lodes will be 
scovered and worked. Indeed, notwithstanding the want of attention to these 
posits, and the very difficult nature of the country to prospect, several are already 
10wn, which in other parts of the world, might justify extensive mining operations, 

me of these have been traced with considerable and well-maintained width for 
veral miles. The gold occurs, as is usual, in association with iron pyrites, but also 

ten with considerable quantities of galena, through crystalline masses of which the 

ecious metal is sometimes strung. Nota single stamp-mill is in operation, how- 

er, in Cariboo or any other part of British Columbia, a small test battery which is 

Richfield having been run for a few days only ata time, on one or two occasions, 

“men unexperienced in quartz milling. The remarks made in connection with the 

Acer mines, as to the cost of labour and provisions, apply in this connection with 

en greater force. Vein mining, once initiated, will, I believe, rapidly develope, 

ving to the district a permanent character which it does not now possess, and 

lirectly tending to cheapen labour, by giving employment summer and winter. 

_ Of the districts of Kootenay, Omineca, and the new Cassiar region, [ know nothing 

rsonally, nor have they ever been visited by any member of the geological staff. 

uated on the same belt of auriferous rocks, they, nodoubt, in the main features of 

bir deposits, resemble those of Cariboo. There aro also several other localitics on 
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the line of the main development of the auriferous rocks, which have, from time tc 
time, attracted attention, and yielded more or less gold; but from their limited) 
character, poor pay, or depth of cover, they have been abandoned or allowed to fall inte 
the hands of Chinamen. The greater part of the gold range, especially toward the 
north, is very densely timbered and covered with moss, peaty swamps and tangled 
vegetation, rendering its examination very difficult, end the discovery of the rick 
spots, a matter requiring time and labour; in this respect it differs altogether from 
the bare slopes of California. It is to be remarked, however, that when altere¢ 
conditions render deposits of the lower grades remunerative, that the recognizet 
areas of all the gold-fields will be very much extended, and that many of thos¢ 
which have now fallen out of notice, will again spring into importance. | 
The yield from Kootenay, for 1875, is stated by the Minister of Mines to havi 
been about $41,000; 40 White and 50 Chinese miners being employed. The distri¢) 
has produced, I believe, about the same amount in 1876. | 
The Omineca district has certainly not proved as rich as it was at one time sup 

osed to be, and has been in great part abandoned for the new field of Cassiar. Ij 
1875, the total population was 68; the estimated gold product, $32,000. The numbe 
of miners in 1876 was still smaller. I have spoken to several men who have lef 
this district but who still appear favourably impressed with its prospects. The transpor| 
of supplies from Yale costs 18 cents a pound, causing provisions of all sorts to be s¢ 
dear that a miner cannot afford to stay, unless he has a rich paying claim. Extensiv| 
prospecting is quite out of the question as a private enterprise, and, in consequence 
great areas remain yet untried. Mr. Page, late government agent in the district 
believes the Findlay Branch to be specially worthy of examinawion. ; 
A sample of quartz, with some galena, obtained on a stream running int 
Manson Creek, 30 miles from Dunkeld. which was transmitted by Mr. Hamilton, ) 
Stuart’s Lake, proved, on examination by Mr. Hoffmann, in the laboratory of th 
survey, to contain $11.57 of silver to the ton, with traces of gold, the silver bein; 
contained in the galena, which is confined to a small portion of the vein, and must b 
highly argentiferous. Other veins reported in this district have not bee 
examined. 5 
Nuggets and pellets of native silver, generally worn and rounded, but occasional, 
rough, and seeming as though recently freed from the matrix, have been found i 
considerable abundance in some streams during gold-washing operations. They al 
specially noticeable in Vital Creek, I believe, but have attracted little attention, an 
have not been traced to their source. On analysis, the silver is found to contain a fe: 
per cent. of mercury in combination, and it may therefore be more correctly named 
native amalgam. i 
The Cassiar district is the latest, and most northern discovery on the aur 
ferous belt of British Columbia, being situated about north latitude 59°, and separate 
from Omineca by over three hundred miles, unknown geographically, and scarcel; 
if atall, prospected. Gold has long been known on the lower part of the Rive 
Stickene, by which Cassiar is approached from the coast ; but itoccurs there in ligl 
scaly particles, like those obtained on many of the bars of the Fraser, The ric 
deposits, lately discovered, lie on the sources of the River Dease and about Dea 
Lake, the upper end of the latter being separated by only a few railes of Jow counti 
from a part of the Stickene. The Dease empties into the Mackenzie, and thi 
passes to the Arctic Sea. The discovery of this district is due to Mr. Thibert, ar 
@ companion, who reached it from the cast in 1872, after three years spent in trappit 
and prospecting. Mr. Good states, in the report already referred to, that the area 
the Cassiar gold-field, as at present developed, comprises a tract of country of at lea 
three hundred square miles. The number of miners employed during the summer 
1875 was over 800, and the gold obtained is estimated at a little less than a million” 
dollars. Dease and McDame Creeks, the two most important in the district, a 
about one hundred miles apart, while discoveries have been pushed northward al 
eastward on river systems connected with the Dease to a distance estimated at 3' 
miles, in a region which probably lies beyond the Province of British Columbia. | 
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i 
promising quartz vein, containing gold, silver and copper, has been discovered on 
McDame Creek, and a lode of argentiferous galena on the River Francis or Deloire. 
~The Cassiar mines are worked under enormous disadvantages, situated in an 
almost arctic climate, where the soil is permanently frozen at a small depth below 
the surface on the shady sides ot the valleys, with a short season during which the 
water courses are liable to floods, disastrous to the mines; reached after a sea voyage 
from Victoria, by the River Stickene, only a part of which is navigable even under 
the must favourable circumstances, and with supplies of all sorts at famine prices, 
only the highly auriferous character of some parts of the district continues to render 
it attractive. It is scarcely likely that any improvement in the means of communi- 
cation in the more settled portions of British Columbia will materially affect Cassiar, 
but the existence of its rich deposits is important as showing the continuity of the 
auriferous belt of the country; and if rich metalliferous veins can be proved to exist, 
on which more permanent mining may be carried on, Cassiar may yet rise on itsown 
merits to be an important mining district, drawing its supplies by improved trails, or 
by a road, from the central portions of the Province. Beef cattle are even now 
driven overland from the Lower Fraser to Cassiar. 

Tt will be unnecessary to refer at any length to the River Fraser gold deposits, 
the first to attract notice, but rich in only a small portion of their extent. It is 
estimated by Mr. Good, that about $50,000 worth of gold was produced on the Fraser 
during 1875, the mining being chiefly in the hands of Chinamen and Indians. The 
gold occurs along the whole course of the Fraser, irrespective of the formation over 
which the river may pass. Heavy gold has been chiefly found from afew miles below _ 
Boston Bar to Siska Flat, near Lytton, and on the Thompson, near Nicommen. It is 
no doubt derived from the rocks of the neighbourhood. The richest deposits are 
supposed to be worked out, though it is quite probable that many of the benches 
would pay for hydraulic working properly appointed. . 
~ In Vancouver Island, the Leech River District, situated about twenty miles from 
Victoria, attracted much attention at one time, and yielded a considerable quantity 
of gold in asmall area. The total product has been estimated at $100,000. It is 
interesting in having been discovered by a government prospecting expedition fitted 
out for the purpose. The rocks I believe to be of the same age as those of the other 
gold regions, and if this be so it proves the persistent auriferous character of this 
horizon over a great area, embracing, it may be said, the whole of British Columbia. 
Gold in small quantities has also been found in other parts of Vancouver Island, but, 
owing to the impenetrable character of the forests, comparatively little is known 
of any part of its interior. 


Coal and Lignite Bearing Formations. 


A line drawn on the ninety-seventh meridian separates pretty exactly the coal- 
bearing formations of America into two classes. West of Hastern Nebraska, the 
earboniferous formation, properly so called, which yields the coals of Nova Scotia 
and the States east of the Mississippi, ceases to be productive. The shales and sand- 
stones associated with the coals of the east are gradually replaced by limestones, 
which underlie the great plains, and, though the formation does not preserve its 
purely calcareous nature on the west coast, it still shows little tendency to resume 
its coal-bearing character. The coals and lignites of the west are found at various 
horizons in the secondary and tertiary rocks, which in the eistern regions are 
developed on a comparatively small scale, and are not coal-producing. Valuable 
coal deposits may, however, yet be found in the carboniferous formation proper of 
the far west, and where, as on some parts of the west coast, the calcareous rocks 
of this age are largely replaced by argillaceous and arenaceous beds, the proba- 
bility of the discovery of coal is greatest. I believe, indeed, that, in a few 
localities in Nevada, coal shales, used to some extent as fuel in the absence of 
better, are found in rocks supposed to be of this age. The discovery of certain 
fossils last summer in the limestones of the Lower Cache Creck Group, enable these, 
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and probably also the associated quartzites and other rocks, to be correlated witl 
this period, and it is worthy of mention that black shales, with a considerabl 
percentage of anthracitic carbon, occur in connection with these in several places 
and may yet be found, in some part of their extension, to become of economi 
value. Mr. Richardson has also found small fragments of true anthracite ir 
rocks which are very probably of this age, on Cowitchen Bay, and inland, seams ©: 
anthracite, probably inconsiderable in thickness, of which several specimens havi 
been brought out, but with regard to which nothing certain is yet known, art 
reported to exist, and seem to deserve examination. 

The formations known to produce fuel of economic value in British Columbia 
may be classed in three divisions, as follows:—1, Lower Cretaceous or Cretaceo 
jurassic rocks of Queen Charlotte Islands, etc., holding anthracite; 2. Cretaceous rock. 
of Vancouver Island, etc., with bituminous coal; 3. Tertiary rocks, with bituminous coa 
and lignite. 

The first-named series of rocks is only as yet known to hold coal on_ th 
Queen Charlotte Islands, where, at a place named Cowgitz, the Queen Charlott 
Coal Mining Company, formed by some gentlemen in Victoria, began mining opera 
tions some years ago, but eventually abandoned them on account of the irregularity 
of the deposits. This locality has been examined and reported on by Mr. Richard 
son,* who made a short visit to the island for that purpose. The best seam had : 
thickness of a little over six feet for a distance of about sixty orseventy feet, bu 
became mixed with shale and limestone, and was eventually lost. A second bed o 
good anthracite, two fect five inches in thickness, also occurs, and other thin seams 
A man who was afterwards employed by the company to undertake exploration 
on their behalf, traced the continuations of the beds for three or four miles, an 
reports having observed outcrops of coal seams on most of the streams he crossed 
It is also reported by the Indians that a well-marked coal seam occurs about fourteet 
miles from the original locality in a south-easterly direction, on the south side o 
Skidegate Channel, which would give an extent of at least twenty miles to this are 
of the coal-bearing rocks in that direction; the facts indicating, as Mr. Richardso 
remarks, the general permanence and continuity of the coal beds, however variabl 
they may be in detail. Between Cowgitz and Masset, on the north end of th 
island, from which samples of anthracite coal have also been brought, a leve 
country is reported to exist, below which Mr. Richardson supposes the coal formé 
tion may also extend, and should it be found to do so, the total length of the cos 
area on the Queen Charlotte Islands would be little short of one hundred miles. 

In composition the anthracite of the Queen Charlotte Islands, compares favoui 
ably with that from Pennsylvania. The following analyses by Dr. Harrington’ 
were from samples collected by Mr. Richardson; No. 1 being from the six-foot seam 
No. 2 from the so-called three-foot seam (2 ft. 5 in.) :— 
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By the discovery of characteristic fossils, we are now enabled to place a seri 
of rocks occurring on the east side of Tatlayaco Lake, and also those of the Jacka: 
Mountain group of Mr. Selwyn’s report already referred to, on, or very near, tl 
ecological horizon of the coal-bearing series of the Queen Charlotte Islands. The: 
rocks are extensively developed on the eastern flanks of the Coast Range, near tl 


*Report of Progress, Geological Survey, 1872-73, p. 56. 
tReport of Progress. Geological Survey, 1872-1873, p. 81, 
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ead waters of both branches of the Homathco, and probably occur in considerable 
orce, with a similar relation to this axis of disturbance, through its length, as the 
xplorations of last summer have led to the discovery of rocks near the same horizon, 
n the Salmon River, in latitude 52° 50’. To what extent this series may con- 
inue to hold coal on the mainland, or whether it entirely ceases to do so, remains as 
matter for future enquiry, though it may be stated here, that on Tatlayaco Lake 
cme carbonaceous matter, with broken fragments of plants, occurs in connection with 
haly beds. The rocks of this group well deserve a more careful and extended ex- 
mination ; and for the purpose of ascertaining their thickness and real character the 
oast sections of the Queen Charlotte Islands are probably best adapted, and once 
yorked up, would serve as a standard of comparison for other and less accessible 
egions. 

4 The rocks of the second class are best represented in the coal fields of Nanaimo 
nd Comox, on Vancouver Island, and are now well ascertained to be of Cretaceous 
ge. Coal is said to have been discovered at Nanaimo by the Indians about twenty- 
wo years ago. Through them the Hudson Bay Company heard of its existence, and 
ubsequently began to work it. In 1861 they sold their mine, now known as the 
Tancouver Company’s Colliery, to an English company. 

‘he Comox and Nanaimo areas have been thoroughly examined by Mr. Richard- 
on. ‘They are described in his reports for 1871-72, 1872-73, 1873-74, and will be 
10re completely treated of in a forthcoming report. 

Quoting from the report of 1871-72, the coal measures are described as resting in 

“narrow trough, which may be said to extend to the vicinity of Cape Mudge on 
he north-west, and to approach to within fifteen miles of Victoria on the south-east, 
vith a length of about 130 miles.” The surface of the country is generally rolling, 
vith no elevations rising to a greater height than 800 feet, and in some places is 
omparatively level. The rocks accompanying the coals, are sandstones, conglomer- 
tes, and slates, and are often false-bedded on a large scale. They hold abundance of 
ossil plants and marine shells in some places, and in appearance and. degree of 
aetamorphism much resemble the true carboniferous rocks of some parts of the 
ast coast. 

On the Nanaimo area, there are three companies now at work, the mines being 
nown respectively as the Vancouver, Wellington, and Harewood. The two first 
arry their coal to the wharf by short railways on which locomotives are used; the 
ast-named is provided with an aérial wire tramway. Twoseams are worked in the 
fancouver Company’s Mine, respectively six feet, and three feet in thickness, and 
robably averaging together eight feet of clean coal. The scams were lately lost at 
fault, but have been recovered at a slightly increased depth by boring, the thickness 
f the upper seam being reported at nine feet in the bore-hole. The coal bed worked 
y the Wellington Company, at Departure Bay, averages nine feet six inches, while 
second seam stated to be six feet thick, is known, but is not used. The seam at the 
Tarewood Mine, averages five to six feet in thickness, and three and a half feet below 
t, is a seam three feet thick. It is difficult to ascertain the precise equivalency of 
he different beds, but Mr. Richardson is of opinion, that those of tive Vancouver and 
Vellington areas represent each other. 

The coal is worked, I believe, on the pillar and stall system, though parts of the 
eams have been so steeply inclined as to require stoping. The miners employed are 
Vhites, Chinese and Indians. Mr. Good states the number of each, for the year 1875, 
0 be as follows :—Whites, 396; Chinese, 176; Indians, 51; giving a total of 623. 
‘he wages earned by the Whites vary from $2.00 to $5.00 aday ; by the Chinese and 
ndians, from $1.00 to $1.50. The total out-put of coal for 1875 is given at 110,145 
ons, being an increase of 28,597 tons 12 cwt over that of 1874. During 1876 the 
utput is stated to have been 140,087 tons, showing an increase of 29,942 tons over 
875. At the mines the coal sells at $5.00 to $6.00 a ton; at San Francisco it com- 
1ands about $10.00. 

The Comox area has probably a greater extent of productive measures, and may 
ventually become more important than the Nanaimo, and at the present time a com- 


pany are in a position to ship coal there, having constructed a railway «and th 
necessary wharves and works. Mr. Richardson gives a number of carefully measured 
sections of the productive division of the Comox area, * showing their characte 
along various parts of a line, which, following the direction of the outcrop of th 
beds is about 30 miles in length. On Brown’s River, furthest north, almost the entire 
width of the productive measures is exposed in a thickness of 739 feet 6 inches o 
beds. In this section 9 coal seamsoccur, with an aggregate thickness of 16 feet 3 
inches, the thickest bed being the lowest in the series, and averaging 7 feet. Ina 
section of 122 feet at the Union mine, 10 coal seams, with an aggregate thickness of 
29 feet 3 inches occur, the thickest seam being 10 feet. This section represents onl 
a small part of the productive division. In a third section, on Trent River, again 
embracing nearly the entire thickness of the productive measures, 13 seams are found 
with an aggregate thickness of only 18 feet 1 inch, the thickest bed being 3 feet 8 
inches. On the area of the Baynes Sound Company, in 220 feet 10 inches of ma 
two seams 6 feet, and 5 feet 10 inches respectively occur. 

_ Mr. Richardson + estimates the extent of country underlaid by the productive 
measures, at 300 square miles, without taking into consideration that which may li 
beyond the shore ; and computing the total thickness of workable coal in the Union 
Company’s property, at a little over 25 feet, calculates the quantity of coal under 
lying the surface at 25,000 tons per acre, or 16,000,000 per square mile for this part 
of the region. 

It will be seen from the outlines of sections given above, that the productive 
coal rocks of Comox, though throughout preserving their carboniferous character, 
probably vary cousiderably in the number of seams contained, and even more widely 
in the thickness of the individual seams in different parts of their extent. This 
variability appears to be equally found in all parts of the Vancouver coal-fields which 
have been examined, and contrasts with the great comparative regularity of those “i 
the palzeozoic carboniferous formation. In the working of these beds, the next most 
important exploration, after the mere definition of the coal-basins, will be the an 
of the seams from point to point by boring operations, To this end the diamond 
drill has already been used to good purpose. 

In quality, the Vancouver coals are found superior for all practical purposes, to 
any worked on the Pacific coast, and command, in consequence, a higher price. The 
comparatively limited scale on which the workings are at present carried on, is owl 
to the small demand for local purposes, and the high duty imposed on the coal 
entering San Francisco, the chief foreign market. In spite of this, however, Nanaimo 
coal is used on the western section of the Central Pacific Railway. q 

Dr. Harrington has given the following statement of the average composition of 
the coals of Vancouver Island, as deduced from his analyses : { . 
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In a sample from the Union Mine, Comox, the percentage of ash is only 2°83. _ 
Nanaimo and Comox are not the only known coal fields of Vancouver Island. 
Coal occurs, and was worked at one time by the Hudson Bay Company, near Fort 
Rupert, on the north-eastern coast of the island. A low, flat country is reported te 


*Report of Progress, Geological Survey, 1872-73, p. 85 et seq. 


tReport of Progress, Geological Survey, 1871-72, p. 80. 
{ Report of Progress, Geological Survey of Canada, 1872-3, p. 79, 
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stretch across from here to Quatseno Sound on the west coast, where the coal rocks 
are again knowa. Some examination of the latter locality was made at one time for an 
English company, who had acquired property there, by Mr. Landall. Mr. R. B. Brown, 
the botanist, also visited the region in 1866, and writes regarding it: “ My opinion is 
decided that the Koskemo (Quatseno) coal field is the best yet discovered in Vancouver 
Island, though unopened out, not only on account of the superior quality of the coal, but 
the ready accessibility of the mines from the Pacific, without the tedious inland naviga- 
tion requisite for reaching the mines on the eastern seaboard of the island.” The 
main seam is stated by Mr. Landall to be four feet six inches iu thickness, and the 
quality of the coals, as shown by his analyses, is good. He estimates the coal of the 
part of the Quatseno basin he examined, making allowance for faults, &c., at 
33,600,000 tons. 

Mr. Richardson also describes the occurrence of rocks of the coal series at the 
head of Alberni Canal, opening into Barclay Sound on the west coast. Specimens of 
coal have been procured there, but the mode of its occurrence is not known; neither 
this locality, nor those on the northern part of the island, having yet been examined 
by the Geological Survey. 

The interior of Vancouver Island being comparatively unknown, even in regard 
to its main topographical features, it is not improbable that a geological examination 
may bring to light coal areas, which may be extensive and important, in the valleys 
of the interior. A considerable part of the crumpling and metamorphism of the 
older rocks is of post-cretaceous date, a fact which renders it quite possible that outlyers 
of the coal rocks may be folded into more synclinals than those already known 
along the coast line. 

The question of the possible occurrence of coal-bearing rocks of the age of those of 

Vancouver Island on the mainland of British Columbia, is one on which little can be 
said. The equivalents of these rocks have not yet been distinctly recognized, nor is 
it known whether it will eventually be possible to separate them by any well marked 
line, from the lower rocks of the Queen Charlotte Islands, and their representatives 
on the mainland. | 
The coast sections of Vancouver and the Queen Charlotte Islands will probabiy 
afford the means of determining the relations of the two series. 
The tertiary rocks of British Columbia appear to hold both coal and lignite, 
though this series is better known in its extension southwards in Washington 
Territory, than within the limits of the Province. At Bellingham Bay, and at Seattle, 
on Puget Sound, it has been worked for a number of years, and the mines of the 
latter locality are now in a flourishing state, and ship large quantities of coal to San 
Francisco, which, though inferior to that of Nanaimo, can compete with it, owing to 
the protective duty. The Seattle coal seams are said to be five in number, and to varv 
from four to twelve feet in thickness. In quality, they may be considered equal to the 
better class of lignites from the western plains and Rocky Mountain region, which are 
found to be sufficiently good for steam raising and most ordinary purposes, but com- 
pare unfavourably with true coals. Mr. Macfarlane, in his work on coals, gives the 
following analysis of that of Seattle :— 


“Ya Lc air A old RES 4 ES Ee ET Tr 7 Oe 11:60 
DAG atrlO COT OUST LO LUA OUOL. «meen: situ cue Tague. eobescobeeeceiula verde 35°49 
COC LELICNE) pe mee atone g Sone ek 6 Or coe oo do Doic oes wedi onan es eereethiotelts 45°97 
Se Rene ener ae eran Cs LAGE NT nie ghe waa aust Sat Ou amas mieicvoee @ 6°44 


e The tertiary rocks of Puget Sound have never been thoroughly examined, but 
it is believed by those who have studied them for the purpose of tracing the seams of 
coal, that, leaving out of consideration minor irregularities, they lie in a wide trough 
between the Olympic and Cascade Mountains. In the central part of this trough, 
and strategraphically the upper part of the series, the fuels are lignites; lower down 
im the series these are replaced by fuels more closely resembling coals, and on the 
outer edges of the trough by coals in some places so much altered that they have 


been called anthracites. It is possible thatall these tertiary rocks rest unconformably 
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on the eretaccous, and are separated from it by a lapse of time during which folding 
of the older beds and elevation of mountains took place; but it is not impossible 
that in some places there may be « more or less complete series of passage beds 
between erctaccous and tertiary, as occurs on the eastern slopes of the Rocky 
Mountains; or that there may even be two series of tertiary rocks separated by an 
unconformity as some observations would appear to indicate. 

The tertiary coal measures of Puget Sound and Bellingham Bay are continuous 
north of the 49th parallel, and must underlie nearly 1,000 square miles of the low 
country about the estuary of the Fraser and in the lower part of its valley. ignite 
has been found in connection with these rocks at Burrard Inlet and other localities, 
and specimens of a fuel resembling true bituminous coal (and coking on the 
application of heat) have been obtained near the Fraser above New Westminster. 
The remarkably good specimen of coal from the River Chilliwack, of which an 
analysis by Dr. Harrington is given on page 99 of the Geological Survey Report for | 
1873-74, is probably from this series. The seams, so far as known, are quite thin, 
but the low country underlaid by the formation is deeply covered with drift and 
alluvium, and exposures are few. Mr. Richardson has made a slight examination of 
the coast sections on the shores of Burrard Inlet, but the rest of this district has not 
been worked out. A geological examination, embracing all the known outcrops, 
would probably have to be supplemented by boring operations in well-chosen 
localities before the value of the coals and lignites of these rocks can be ascertained. 

Tertiary rocks holding lignite, are found fringing other parts of the coast in 
greater or less width. They have been seen near Sooke, and at various places on the 
south-west coast of Vancouver Island. They also occur at Clallam Bay on the south. 
side of the Strait of Fuca, in Washington Territory. None of these localities have 
been particularly examined, nor are they likely to be of importance in view of the 
accessibility of the superior coals of the cretaccous, unless in some place, thick beds_ 
of lignite somewhat resembling bituminous coal in its properties, like that of Seattle, 
should be found to occur. If such beds should prove to exist they may acquire some 
importance from their less disturbed and more easily workable character. t 

Lignite and coal formations of tertiary age are known to cover great tracts of 
the interior of British Columbia, and it can now be shown, from several sections ex- 
amined last summer, that in most places the horizontal, or slightly-inclined basaltic, 
and other igneous flows of the interior plateau, are attached to, and form the latest 
rocks of the lignite-bearing tertiary. Trom this fact, and the known relations of the 
beds in a number of localities, it is highly probable that sedimentary tertiary deposits. 
underlic a great part of the area showing only the later igneous rocks at the surface 
and wherever extensive exposures of these tertiary deposits occur, more or less coal or 
lignite has been found in association with them. 

In the Nicola Valley, near the junction of the Coldwater, the occurrence of coal 
has been known for some years, and on analysis it has proved to be a bituminous 
coal of very high class. The average of two determinations by Dr. Hariington 
gives the following result: 
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I made a cursory examination of this locality last November, the result of 
which may deserve somewhat detailed mention, not only on account of the probable 
importance of the series, but as no other account of it has yet appeared. The chief 
exposure of the coal is in the west bank of the Clearwater river, which joins the 
Nicola from the South, and down which one of the proposed lines for the Canadian. 
Pacific Railway passes, in its way from Hope to Kamloops. The original op2ning 
on the coal was almost in the bed of the river, and is now quite filled up. A second 
small opening has, however, been made a little higher up the bank, and here a 
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thickness of six feet of coal was exposed at the time of my visit, the base of the bed 
not being visible at this depth. It holds one shaly parting of from one-half to one- 
fourth of an inch thick, but otherwise appears to be of good quality throughout, 
though rusty in the joints and tender from exposure to the weather. “The coal bed 
passes below a considerable thickness of pale yellowish, rather coarse-grained, soft 
sandstone, which crumbles under the weather and appears to dip here about north, at 
an angle of 10° to 15°. In a second exposure, at the distance of about a mile, in a 
ravine in the south bank of the Nicola, similar sandstones occur, associated with 
blackish shales and again holding coal. This bed, like that of the last locality, has 
been worked to a small extent, by the blacksmiths of the neighbourhood. It is of 
similar quality to the last, but the overlying beds have fallen down on the outcrop, 
and the thickness of the seam could not be determined, though it must be, at least, 
several feet. Unless extensive slides have taken place, there must also be one or more 
smaller seams in addition to that which has been worked. Beyond the Coldwater 
Valley to the east, on the Nicola, older crystalline rocks appear, cutting out the 
coal measures; but westward, the coals with associated sandstone pass beneath a 
great thickness of the rocks of the tertiary volcanic series, dipping on the whole at 
low angles to the south-west. In following the Nicola Valley westward, the volcanic 
rocks are found 1o form the mass of the hills which rise steeply on either side, but 
the sandstones of the coal formation are seen to rise from time to time in the lower 
parts of the slopes. They show in some places an interbedding with flows of igneous 
rock. At the junction of the two classes of deposits, and in other instances, the 
sandstones are observed to graduate more or less completely into tuffs, and other 
similar rocks formed of the finer volcanic debris. The sandstones and overlying 
series are folded together into a number of anticlinals and synclinals, of which the 
axis have a general north-west and south-east course. Westward, however, the 
sandstones rise to smaller heights above the stream, while the overlying igneous 
rocks are shown in greater thickness, in hills of increasing height. The last outcrop 
of sandstone is about six miles from the junction of the Nicola with the Thompson, 
after which, the undulations, not being sufficiently great to bring the sandstones to 
the surface, only the igneous rocks appear, and ‘form, a few miles below Spence’s 
Bridge, the entire mass of a mountain over 4,000 feet in height, above the river. 
With the increased thickness of volcanic rocks, coarse rough volcanic breccias 
appear among them in greater proportion, and the impression formed in travelling 
westward is, that one is approaching the region of their origin. These rocks are 
een, presenting much the same characters, but without again showing the lower 
sandstones, for about thirteen miles below the mouth of the N icola, on the Thompson, 
naking the width of the belt of country here covered by them about thirty-seven 
niles. 

__ It has not yet been ascertained whether the sandstones and associated coals 
inderlie the whole breadth cecupied by the volcanic rocks, which may be considered 
is the upper part of the same formation. It is now known, however, that the coals 
eally underlie the great volcanic formation, and may reasonably be expected to 
ccur over a considerable portion of its area, This question is well worthy of careful 
vestigation, especially in view of the possible passage of the railway in the vicinity 
of these newer coal-measures. In the locality the absence of sections sufficient for the 
satisfactory definition of the rocks of the lower part of the series—as on the lower 
Nicola Valley—they are so situated that they can be tested with comparative ease 
by boring in well-chosen localities. These coal-bearing tertiary strata may now, I 
hink, be said to continue, and persist in their coal-bearing character over a region of 
ountry at least 100 miles in length. Mr. Cutlee informs me that men employed by 
1im last summer to prospect the upper part of the Coldwater for gold, in sinking 
hallow pits for that purpose, found coal in about twelve different places; the 
urthest being about 25 miles from the junction of the Coldwater with the Nicola, 
ind showing coal which was supposed to be of better quality than that of the original” 
ocality. In the opposite direction, Mr. Barnard has given me a small sample of coal 
»btained at a place about 45 miles up the North Thompson, which precisely 
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resembles that of the Nicola Valley in appearance. The thickness and mode of} 
occurrence of this seam is not known. From Mr. Ferguson I have received specimens) 
of coal from near Jillooet, and it is also reported to occur in the vicinity of Marble. 
Canyon. 

“The lignites and lignite formation of Quesnel will be found described in Mr. 
Selwyn’s preliminary report of 1871-72, and in my own for 1875-76. These beds! 
are interesting on account of the plant and insect remains preserved in them, but the’ 
lignites are, I believe, of no economic value. They are mixed with clayey matter, 
and are otherwise poor in quality, and are apparently the result of the rather 
tumultuous deposition of drift wood and other vegetable matter, by rapidly-moving 
waters. Lignite of better quality, and apparently in some instances at least, still 
resting in the locality where the wood producing it grew, is however found in other 
places. Drift fragments of this fuel, of quality good enough for ordinary purposes, | 
are found on the Nazco, Blackwater, Lower Nechacco, Parsnip and Chilacco ; and’ 
known to occur in place on Lightning Creek (Cariboo) the Upper 
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lignite is 
Siete and Ko-has-gan-ko Brook, besides a number of localities on and near the 
River Fraser, between Quesnel and Soda Creek, which have not been examined. 
The Ko-has-gan-ko is a stream joining the Ty-a-taesly, south of the Salmon River, 
and the lignite occurs on it at a distance of 8 or 10 miles from the railway location 
line in the valley of the last-named stream. The exposures are poor, showing only 
the upper part of the one bed of lignite, with a visible thickness of 4 feet, including 
in this measurement a few small shaly partings. The lignite itself is of good quality, 
and dips south-eastward at a low angle, beneath superposed flows of basalt and 
dolerite, which form the south-western flank of an old tertiary volcanic vent. | 

These lignites of the northern part of British Columbia do not compare favourably. 
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as fuels with the coals of the Nicola Valley, and would scarcely be valuable unless found | 
+n thick and accessible seams, for local use or in the absence of other fuels. Com-. 
paratively little is yet known about them, for though, as already stated, they probably 
underlie a great part of the basaltic plateau of this region, the soft character of the 
associated beds causes them to wear away, leaving hollows into which the basults, 
easily crumbled by the weather, fall, concealing the lignite out-crops. 


Tron. 


The most important deposits of iron yet known in British Columbia, are those: 
of Texada Island, which have been examined and briefly reported on by Mr. Rich- 
ardson.* The ore is a coarsely granular magnetite, containing, according 10. 
analysis by Dr. Harrington, 68-40 per cent. of iron, with only :003 per cent of 
phosphorous. It is associated and interbedded with limestones, epidotic and dioritic 
rocks, supposed to be of carboniferous age; and is well situated for mining, smelting, 
and shipment, occurring within twenty miles of the point of shipments of coals of the 
Comox area, and contiguous to deep harbours; while charcoal in unlimited quantities, 
could be prepared in the immediate vicinity. The largest exposure is on the south 
side of Texada Island, about three miles north-west of Gillies Bay. Here, the ore- 
bed is seen to be from twenty to twenty-five feet thick, and to rest on grey crystal- 
line limestone, with which for about two feet down are interstratified bands of ore 
of from half an inch to an inch in thickness. From this point to the north-west, 
for nearly a mile, the bed is occasionally seen, and at one place there is a conti- 
nuous exposure about 250 feet long and from one to ten feet thick. To the north-east 
it is also said to have been traced for more than three miles.t With the present 
high price of labour on the Pacific coast, and especially in British Columbia, the profit- 
able manufacture of iron may appear to be a contingency of the remote future only ; 
especially in view of the low rate of freight at which the west coast is supplied with 
coal and iron from Britain, by vessels coming out nearly light, for return cargoes: 


* Report of Progress, Geological Survey of Canada, 1873-74, p. 99. 
{ Descriptive Catalogue of Economic Minerals of Can., Phil. Inter. Exhib., 1876, 
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of wheat from California and Oregon. In the neighbouring State of Oregon, how- 
ever the manufacture of charcoal iron has been instituted for some years on a small 
seale, a single blast furnace being in operation with a product of 1874 of 2,500 
tons, for 1875 of 1,000 tons.* Where iron ore and fuel of first rate quality can thus 
be obtained together, it is often possible to compete successfully, for many purposes, 
with the lower classed and priced iron most abundantly produced in Britain. On 
the Pacific Coast too, Chinese labourers can be procured in unlimited numbers, at 
prices so low as to compare favourably with those of any part of the world; and the 
Chinese are notably apt in acquiring proficiency in the more skilled mechanical arts. 

Iron has been found in smaller quantities in many other localities, but little 
attention has been paid as yet to these deposits, under the impression that they are 
at present of novalue. The formation containing the iron ore of Texada is believed 
to be the same as that constituting the greater part of Vancouver and its adjacent 
islands. 


Silver, Copper, Mercury and other Ores. 


; No work but such as may be classed as prospecting or preliminary exploration, 
isor has been carried out on the deposits of metalliferous ores in British Columbia, 
‘Various unfortunate circumstances have prevented the testing on a large scale of the 
localities known to be promising, and much money has been lost from time to time 
im injudicious enterprises, which a comparatively small amount of knowledge of 
Mining and metalliferous deposits in other countries would have avoided. These 
circumstances, coupled with the difficulty and expense incurred in exploring the 
more rugged and tree-clad portions of the Province, have tended of late years to 
discourage enterprise in this direction and to throw discredit on even the best of the 
known deposits. As soon as one or two properly conducted and paying mines can 
be seen in operation, I feel convinced that the growth of mining industry will 
become as rapid as it has heretofore been slow. 

___ Sitlver.—The best known argentiferous locality, is that about six miles from 
Hope, on the River Fraser, which was discovered about 1871; it has not been visited 
by any member of the geological survey, and from its great elevation, is only easily 
accessible during the summer season. The formation in which the lodes occur, con- 
sequently remains unknown, but from what I have heard, I am inclined to believe 
that they may traverse an outlyer of the lower cretaceous, which caps the Cascade 
crystalline rocks of the region. The Minister of Mines of British Columbia describes 
it as follows :—“ The first lead, called the Eureka mine, crops out about 5,000 feet 
above the river level, is well defined, four to seven feet in thickness, and has been 
traced 3,000 feet. A tunnel has been driven into this lead 190 feet. The ore is 
described as argentiferous grey copper, and has yielded under assay $20-00 to $1050-00 
worth of silver to the ton. 

‘‘ During the time the above lead was being worked, another, about 3,000 feet 
distant was discovered; this is of a far more valuable character, and is called the Van 
Bremer Mine. The ore is described as chloride of silver, and has yielded under assay 
from $25:00 to $2403-00 of silver per ton of rock. A quantity from the outcrop sold 
at San Francisco at $420:00 a ton. The lead is distinctly traceable for half-a-mile.” 
Specimens assayed by Dr. Harrington and Dr. Hunt, gave respectively, 271°48 oz. 
and 347:08 oz. of silver to the ton of 2,000 pounds. Lead, copper, antimony, iron, 
arsenic and sulphur, are also present. As above stated, the ore from this locality has 
been sold at a high price in the rough state, as extracted from the mine, and carried 
to the river by the present rude appliances. Certain unfortunate difficulties, with 
regard to the ownership of the property, now only appear to prevent the success- 
ful working of this deposit. 

Within the last few months, lodes, which are supposed to be either the continu- 
ations of those above described, or others running parallel] to them, have been dis- 
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covered near the water level of the River Fraser, apparently in a granitic matrix. 
These contain silver and copper, but the former in smaller quantity than in the Eureka 
veins. 

Cherry Creek, a tributary of the River Shushwap or Spillameccheen, between 
Okanagan and Arrow Lakes, is noted as a locality from which specimens of remarkably 
rich silver ore have been brought, and where somewhat extensive exploratory works 
have been carried on with the hope of finding it in paying quantity. The district 
has never been made the subject of geological examination, but by the descriptions 
which | have received, it is probable that the containing rock is of the goldbearing 
series. The greater part of the silver appears as red ore (pyrargerite or proustite, 
or both). The original vein is said to occur in the bed of Cherry Creek, between 
two classes of rock, a sandy slate and hard blackish slate; the latter much 
shattered. The best specimens of ore were taken from a lenticular mass, which 
thinned out in all directions, and could not be traced. The black slate of the 
vicinity, in many places shows small strings and lenticular masses of quartz, some 
of them containing silver ore, but not traceable toa main lead. I believe additional 
discoveries have been made during the past summer in this region, but have heard 
no particulars of them. 

As already mentioned, native silver, or silver amalgam, has been found in the 
Omineca district, and argentiferous galena ores occur in many parts of the Province, 
but have not yet been developed. 


Copper.—Masses of native copper have been found from time to time in various 
parts of the Province, and though they have never been observed in their matrix, 
they are probably derived from some of the volcanic rocks. Small copriferous veins 
have also been observed in volcanic rocks of tertiary and cretaceous ages, in the gold 
rocks, the crystalline rocks of the coast range, and those already referred to as of 
supposed carboniferous age in Vancouver Island. The most promising locality at 
present known is situated among the mountains between Howe’s Sound and Jarvis’ 
Inlet, at a height of about 3,000 feet above the sea. Very fine specimens of purple 
copper ore, associated with quartz, mica and molybdenite, are brought from this 
place, which is now in course of development. The county rock is probably granite 
or diorite of the cascade crystalline series. 

Fine specimens of similar ore have been procured further north at Knight’s 
Inlet, and specimens of copper pyrites have also been obtained from rocks of this 
series on several localities on the Homathco during the railway explorations. 


Mercury.—The discovery of this metal has been several times reported in British 
Columbia, but generally I believe on insufficient evidence. It appears certain, how- 
ever, that small quantities of cinnabar have been obtained in gold-washing on the 
Fraser River, near Boston Bar, and I am also informed that small globules of mercury 
are seen in some decomposed parts of the Hope silver ores. Last autumn I received 
a small, but well-authenticated specimen of rich cinnabar ore, from Mr. Tiedemann, 
of the railway survey, which he obtained himself in the vicinity of the located line 
of the railway, on the Homathco. Whether mercury occurs, however, in deposits at 
all comparable with those of California, which are found in rocks of similar age to 
some of those occurring in British Columbia, remains to be proven. 


Lead—Galena has been found in many parts of the Province, and appears in con- 
nection with gold, both in the lodes and superficial gravels of the Cariboo district. 
Lead ores, as such, will probably not pay to work in the interior, even if found in 
large quantity, till cheaper means of transport are introduced. Highly argentiferous 
galenas would pay to smelt as silver ores, if found in moderately accessible localities. 


Platinum.—This metal has been found in small quantity in several localities in 
association with alluvial gold. 


Nickel—Dr. Blake has found nickeliferious sand among the heavy materials 
separated from the fine gold of the Fraser, 
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Building and Ornamental Stones. 


The coast range will probably furnish in all parts of its length, good grey 
diorites and granites. These might be quarried at the water’s edge in many of the 
inlets. Sandstones and freestones occur abundantly in association with the coals of 
Nanaimo, &c. A sandstone, quarried I believe on Newcastle Island, was employed 
in the Treasury building at San Francisco, but has not proved very satisfactory owing 
to its tendency to exfoliate. By judicious selection, however, no difficulty will 
probably be found in obtaining building stones of this class in unlimited quantity. 
Over a great part of the interior, the harder rocks are so fissured and jointed, so as 
to be incapable of yielding sound building stones of large size. Many localities are 
known, however, where good stone can be obtained, and it is probable that some of 
the hasalts and other igneous rocks of late date wil] answer well for building, if 
proper care be taken to avoid those varietics apt to crumble under the weather, 

he rocks occurring in the vicinity of the various proposed railway lines are 
described more fully in another report. 

Marble of good quality is known to occur at Texada Island, Metla Katla Bay, on 
the River Nimpkish, and other localities. 


___ Serpentine is found in some abundance in association with some of the older 
rocks. 


First List or Locanities In tHe Province or Britisn COLUMBIA, KNOWN TO 


YIELD Goup, Coan, IRon, Stnver, CoppER AND OTHER MINERALS OF ECONOMIC 
VALUE. e 


(This list makes no pretension to completeness, the object of its publication being 
rather to elicit than to impart information. Tt will show, however, in some degree, 
how numerous the discoveries have already been; and may,I hope, be largely 
extended in a second edition. Most of the statements made with regard to the 
various localities are derived from trustworthy sources. though I cannot undertake in 
all cases to vouch for their absolute accuracy. ) 


GOLD. 


Cariboo District. 


Williams’ Creek.—Described in the foregoing pages. Its tributaries, in order, 
lown stream, are as follows :— 

McCallum’s Gulch—Joins from the east; nearly worked out; no deep ground. 

Mink Gulch—Joins from the west, and prospects not considered very encouraging 
by owners, who are waiting for the Bed-rock flume with intention of hydraulic work. 
Walker's Gul-h.—Joins from the west at Richfield Court House; deep work ; 
good prospects at different times, and some quantity of gold taken out about its 
mouth, but has not held out. Not yet thoroughly prospected. 

Grub or Black Jack Gulch.—Joins from the west; a mere ravine of no great 
ength, being all embraced in one claim; good pay for hydraulic method, and still 
worked. 

_ Stout’s Gulch—Joins from the west, below the canyon; very rich, but now worked 
mut for drifting ; hydraulic method now employed; ground enough for many years. 
Conklin Gulch.—J oins from the east, opposite Barkerville ; very rich; still worked 
by drifting ; ground very deep for so small a valley, being 90 feet in lower part and 
20 in highest ; drifting claim, 14 miles up; probably rich for hydraulic working. 

_ McArthur’s Creek.—Two miles below Barkervillé and one mile above Lane and 
Aurt'z Shaft House ; joins from the south-west; paid well in drifting deep ground, 
gut now worked out for this method ; no hydraulic work in progress, 
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Lowhee Creek.—Runs northward, nearly parallel to Williams’ Creek and empties 
into Jack of Clubs Lake, which also receives Jack of Clubs Creek, and is the source of 
the Willow River; good pay found in both shallow and deep diggings, and some good 
ground still being worked ; gold, especially near source of creek, very course and 
rough, often including fragments of quartz; found difficult to obtain water for 
hydraulic work here. 

Jack of Clubs Creek.—All deep work on this creek, gravel being 150 feet in depth 
near the mouth, where a few claims paid well; this creck is a favourite among those 
which are considered yet unimproved, the impression being that an old channel exists 
which has not-yet been found. 3 


Creeks entering Willow River— 

Mosquito Creek and Red Gulch.—Entering Willow River from the south below the 
last; the former has been very rich, and was 50 feet deep at mouth, now worked out 
for drifting ; hydraulic work paying well. 

Whipsaw Creek.—Three miles below Mosquito Creek, on the same side ; in former 
years from $10 to $12 per day per hand taken out, and more or less work carried on 
ever since by ground sluicing and drifting. | 

Several creeks below Whipsaw Creek, on the south-west side of Willow River, 
have afforded no pay; fair prospects have been obtained in several creeks on north- 
east side, but no paying ground found. . 

Sugar Creek-—Twelve miles below Mosquito Creek, joining from the north. 
Some good prospects, but never much pay. 

Creeks lower down: Willow River are known to hold some gold, but have not 


yet yielded it in paying quantity. 


Grouse Creek.—Six miles east of Barkerville, heading with Antter Creek. The 
deep ground was very rich, and extended for about a mile near the upper part of the 
creek, giving out farther down. Deep ground worked out. 

Antler Creek.—Heads in Bald Mountain, opposite Williams’ Creek, and was one of 
the first creeks worked in this part of the country. Shallow ground, for two miles, 
paid well, and has been worked out. The deep ground has not yet been much 
tested, owing to the absence of clay, and consequent large quantity of water met 
with in sinking. All the gulches joining Antler Creek from the source down, have 
paid (Wolf, California, Stevens’, and Begg’s Gulches.) The creek has never been 
bottomed where these side-valleys fall in. Chinamen are at work, and getting pay 
on benches 100 feet above the stream, a long way down. 

Pleasant Valley.—A transverse depression, four miles in length, uniting the val- 
leys of Williams’ and Antler Creeks, and joining the former about four miles below 
Barkerville. Has never been bottomed or much prospected, but might be embraced 
ina scheme for draining the valley of Williams’ Creek. | 

Bear River, and country about Bear Lake. Gold has not been found here in pay- 
ing quantity. 

Swamp River.—Has attracted some attention, but no good pay has yet been 
found. 

Cunningham Creek.—In early days, a crevice containing 600 ounces of gold, was 
found on this creek, about twelve miles frum its mouth. Several hydraulic claims 
working. Since 1864, attempts to reach the deep ground have been made, but have 
not yet succecded; a third attempt is now being made by the Victoria Company. It 
has always been supposed that the deep ground in this creek would turn out rich, and 
if once proved to be so, a large amount of work would immediately be undertaken. | 

Harvey's Creek.—The first gold in paying quantity in the Cariboo District was 
found here, in 1860. One claim—the Minnchaha— has been exceedingly rich, 
Another, at the junction with swamp river, ha: paid well. The Cummings Company 
bottomed it at one place, and drifted up in a small canyon (unsuccessfully) but found 
pay on entering wide ground. The upper part of the creek is deep, and has not yet 
been thoroughly proven, 
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Creeks on the North side of Cariboo Lake.—In Nigger, Pine, and Goose Creeks, 
small quantities of gold have been found; on the last-named, much money was spent 
in putting in a flume, but with small results. 

Kiethly Creek.—The main creek has only moderately deep ground, (twenty to 
twenty-three feet,) of which, much is yet unworked ; it being expensive to open, on 
account of the great quantity of water. About thirty white men did well here dur- 
ing last summer; while a number of Chinamen, at work about the mouth, also got 
good pay. Benches 100 feet above the stream have paid for open work, and some of 
them for drifting also. Hydraulic method not yet in use here. 
| Snow-shoe Creek.—The east branch of the above, is considered to be one of the 
most promising creeks of which the deep ground is yet unprospected ; gold obtained 
from shallow workings. 3 
Duck Creek.—Chinamen have been working here, but not much known as to 
results. 

Black Bear Creek.—Much prospecting has been done here, but rich pay never 
found ; not yet considered fairly tested, the ground beins hard to work in. 

_ Cedar Creek.—One pretty rich claim was worked here,—The Aurora. The 
creek is now worked by Chinamen. | 
_-Hazeltine’s Creek.—Some encouraging “ prospects ” have been obtained here. 

Moorhead Creek.—Some work done here, but without good result. 

__ Kangaroo Creek.—Joins North Fork of Quesnel, about two miles above its junc- 
tion with the South Fork. Paid well at one time. Chinamen now at work. 7 
| River Quesnel.—Most of the work done on bars of river, though many walkings on 
benches 100 to 150 feet above the water; pay well. The gold isall light. This region is 
altogether in the hands of Chinamen, who resort chiefly to the Forks and South 
Branch. About 300 Chinamen work in this district during the summer, and winter 
at the Forks. ~ ; 
Swift River.— Rather inaccessible and hard to work, being a rapid stream with 
.. very heavy boulders. Considerable quantities of gold have been taken from it, 
tom time to time, and Chinamen still at work, though the stream as a whole may be 
considered unprospected. 
__ Erench Creek and Canadian Creek.—Joining Pleasant Valley from the south, have 
both yielded some gold, which though run through where the working was carried on, 
is probably not exhausted. 
Canyon Creek.— A stream running into Willow River far down its course, and 
reached by a trail twenty miles long from Beaver Pass House. A company last 
autumn engaged in attempting to bottom it with good prospects. 

_ Canyon Creek.—A second stream of the same name; joins the Fraser from the east 
bove Quesnel. A considerable quantity of gold obtained here formerly, some of it 
very heavy and mixed with quartz ; one nugget worth $700 found by Chinamen on its 
branch— Hickson Creek, An auriferous quartz vein is known. 


| 
| 
| 
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Lightning Creek.—Has been described on a preceding page. Its chief tributaries 
we as follows :— 
_ Amador Creek.—No good pay yet found. 
Van Winkle Creek.—About 2,000 feet of the lower end this valley paid well. 
Dead Mans Creek.-— 
Perkin’s Creek.— 
Chisholm Creek.—Good pay in shallow workings. Deep ground unproved, though 
treat efforts have been made to test it. 
_ Last Chance Creek.—Estimated that $250,000 worth of gold taken out of this 
reck in the distance of half a mile. Rich ground now probably worked out. 
_ Davis Creek.—Good pay in shallow ground. 
Anderson Creek.—Good pay in shallow ground. 
Jawbone Oreek.—No good pay found. 


Quartz Veins in the Cariboo District—Many are known, some very persistent 
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and of large size, but none yet proved to be rich enough to work profitably under 
present circumstances. | 


Cassiar District. 


Dease Creek.—Heavy gold, good pay. 
Thibert Creek.—Heavy gold, good pay. | 
McDame Creek.—Heavy gold, good pay. <A quartz lead containing gold, silver! 
and copper is reported on this Creek. 
These three creeks are those which have produced the greater part of the Cassiar, 
gold and it is believed that much work yet remains to be done on them, especially on 
the two last. Details are wanting as to other creeks in the district, some of which) 
have yielded good prospects. | 
Sayyea’s Creek.—(Kstimated as 370 miles distant from Dease Lake. It joins the | 
River Francis or Deloire, about 170 miles from its confluence with the Dease, and is: 
probably situated about latitude 61° longitude 128°.) Coarse gold found here in 1875, : 
four men taking out in 1154 days’ work about seventy-seven ounces. 


Omineca District 


Germansen Creek.—Good pay in part of course: some creck claims, and part of 
work by hydraulic method on the benches. : 

Mansen River.—Only two companies at work in 1875, and making less than wages. | 

Slate Creek.—Miners stated to be making expenses in 1875. 

Elmore Gulch.—Poor pay in 1875—Two companies at work. 

Lost Creek.—Uittle work in 1875. 

Details of other localities wanting. 


Kootenay District. 


Details wanting. 


Other Districts. 


Parsnip River.—Below its junction with the Nation River, draining the Omineca 
country. This stream carries fine gold, which has proved highly remunerative, in 
some localities. 

River Findlay.—Fine gold found on all the bars, but the head waters (where richer 
deposits may occur) have not been prospected. | 

Peace River, east of the Rocky Mountains.—Fine gold is found in some abundance 
in places. Mr. Selwyn thinks it may be derived from the Laurentian Axis to the 
north-east. ) 

River Fraser.—Fine gold from its sources to the sea. Heavy gold does not extend 
far below Boston Bar, but is found in many places from here to Lytton, and also as I 
am informed by Mr. D. McIntyre, in spots from Lytton to the mouth of the Chilicotin. 
Much gold is still obtained by Chinamen and Indians on the Fraser, and I think it. 
probable that, eventually, many of even the higher level flats and benches will pay 
tor hydraulic work. The heaviest gold pretty nearly coincides in its distribution with 
the width of the slaty rocks of the Anderson and River Boston Bar series, The 
largest nugget found above Lytton was obtained ten miles below Lillooet and was. 
worth $22.00. 

McLennan Creek —(Thirteen miles from 'Téte Jaune Cache, running into Cran- 
berry Lake and thence to the Fraser.) —Gold found last summer giving wages of $4.00 
to $5.00 a day, but.owing to heavy boulders in stream and expense of all supplies will 
not pay to work. 

River Nechacco.—Colours obtained near Fort Fraser and also abundantly near its 
junction with the Fraser, 
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— River Chilacco.—In certain banks near its mouth eight or nine colours to the pan 
may be obtained. A small quantity of heavy gold found in a lateral creek by one of 
the men connected with the Canadian Pacific Railway survey last summer. 

River Chilicotin.—Gold in some quantity said to have been found near the mouth 
of this stream. 

: Bridge River.—Gold found in heavy pieces, sometimes weighing one to two 
ounces, and affording excellent mining on this stream for ten miles up from its mouth. 
One nugget is said to have been worth $300. River prospected to its source in early 
he and though gold found in several streams, not enough to justify work at that 
date. 

: River Lillooet.—F lowing into Harrison Lake. Some gold found here and algo at 
various points on the portages toward Lillooet. 

‘ South River Thompson.—Colours, it is said, can be obtained in all the streams 
joining this river. 

North River Thompson.—Colours found along its whole course, atid at Louis Creek, 
30 miles from its mouth, on the east side, gold has been found in paying 
quantities. ; 

— — Pranquille River—Joiving Kamloops Lake, from the north. Heavy and light 
gold obtained here ; about 60 Chinamen at work last summer, getting good pay; is 
‘said to have paid $ ounce per diem at the mouth. 

Scotch Creek, or Adams’ Creek.—Joining Shushwap Lake from the north. White 
men mining heavy gold last summer. | 
Main River Thompson.—Heavy gold found on this river up to Micommen, where 
t is believed the first gold in paying quantity in British Columbia was found. This 
region chiefly worked by the Indians of the country, who, I am assured, have 
obtained many thousand dollars in specially favourable years. 

River Anderson.—Some heavy gold at one time found about 10 miles above mouth, 
but not enough to pay. 

_ ‘River Coquihalia.—More or less heavy gold along whole course of this stream. 

a ea Nicola.—“ Seale gold” found for about 18 miles up the Nicola from its 
mout 


River Bonaparte.—A little mining done on a tributary east of Clinton, but without 
encouraging result. 

Hat Creek.—Small quantities of gold have been found here. 

Fforse-fly River.—Good “prospects ” here, and last summer a considerable influx 
miners, but without good returns. 

Great Bend of River Columbia.—Several years ago a gold excitement of some 
intensity occurred with regard to this region, but the results were not satisfactory. 
__ iver Skagit——Colour found in several places in 1858, but no favourable indi- 
tions. 

River Similkameen.—Gold found in sharp and unwashed particles at mouth in 
1853 by Captain MecLellan’s party. In the canyon near the 49th parallel, considerable 
quantity of gold got in 1858,-59,-60; the largest piece weighing $22.50. This 
region, soon abandoned by the Whites, was worked for years by Chinamen. 

fiver Okanagan.—Scattered diggings found in 1859-60, but soon abandoned ; 
perhaps as much from want of water as anything else. Miners say colours can be 
found in every stre: m running into this valley. 

__ Mission Creek.—Joining Okanagan Lake from the east, yielded at a spot five and 
a half miles from its mouth, fine and coarse gold, assaying $18.50; paid at one time 
from two or three ounces to $2 or $3 aday. Colours occur for eight or ten miles 
bove this. 

Rock Creek.—-Rising east of Osoyes Lake, and falling into the Kettle River, about 
a mile from its mouth paid well, in some instances yielding as much as $100 a day, 
but generally from one to two ounces, Some of the benches also paid, in one case yield- 
ing half an ounce a day to the hand during the season’s work. The best paying 
ground was where the creek crossed a belt of soft slate rock; in following it up, the 
‘cover was found very soft and deep. 
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Boundary Creck.—Joins Kettle River from the east. Some very heavy gold found 
here, and a good deal of prospecting done, but too much “spotted” to be profitable, 
Kettle or Nehoialpithwa River—Colours and small quantities of gold found in 
several localities on the main stream and others of its tributaries. } 
Seymour Creek, Burrard Inlet—Some gold got here at one time, but work aban- 
doned on account of water and quicksand. | | 
Prospect Creek.—Hast branch Homathco River, above Tatlayoco Lake. Some 
fine gold found here by men connected with O.P.R.S., 1875. | | 
‘Lower River Homathco.—Colours obtained in various places. 
Other streams flowing from Cascade Range.—Details are wanting for most, but it : 


| 


probable that colours, at least, can be found in all. 


Vancouver Island. 


Leech River—This stream has proved auriferous for four or five miles of idl 
length, where it runs along the strike of a belt of slates. Jstimated that $100,000 
taken out, but no work now going on. The rich ground was found in the modern. 
river bed, and is supposed to be exhausted, or, what may remain, too much spotted 
to pay. Banks of drift and cement might possibly pay for by hydraulic method. | 

River Sooke.—(Below its junction with Leech River)— Only fine gold found ber¢ 
and probably derived from Leech River slates. i 

Goldstream Brook.—Runs on strike of Leech River slates, further east; colours; 
but no pay, found here. 4 

River Jordan.—Small quantities of gold have been found here. | 

Other localities on Vancouver Island.—‘ Good colours” found by the Vancouver 
Island exploring expedition on a stream entering Cowichen Lake, on rivers falling! 
into Barclay Sound, on the south side, and on streams tributary to Puntledge Lake 
near Comox. a 

Queen Charlotte Islands.—Gold-bearing quartz found at Mitchell’s Harbour, lat) 
52° 25’. Some work done in 1853, but lode appears to have run out. j 


4 
COAL AND LIGNITE. 


Vancouver Island. 


Naanimo.—Bituminous coal, worked for many years Described in foregoin 


Comoc.—Bituminous coal; now worked. 
Beaver Harbour, near Fort Rupert.—Bituminous coal. j 
e 


Quatsino.—Bituminous coal. 

Head of Alberni Canal.—Bituminous coal. 3 
North side Cowitchin Bay.—Smail fragments of anthracite in sandstone, Large 
specimens have been brought from the interior. 


Queen Charlotte Islands. 


Cowgitz.—Anthracite; described above. 

South side Skidegate Channel.—Anuthracite reported by the Indians. 

Masset.—(North end of Islands)—Specimens of anthracite have been brough 
from here. | d 


Mainland of British Columbia. 


Vicinity of Langley, and other localities near the Lower Fraser—Bitumingll 
coal known, but in thin seams only. Probably in lower tertiary beds. j 

River Chilliwack.—-Five miles from the Fraser. Bituminous coal of remarkab. 
good quality, but of which the thickness and mode of occurrence remain unknown. 
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Coal Harbour, Burrard Inlet-—Here and elsewhere in the flat land at the mouth 
of the Fraser, lignite in thin seams occurs. Probably in upper part of tertiary for- 
mation. 

___dunction of Nicola and Coldwater Rivers.—Bituminous coal. Tertiary. Described 
above. 

Coldwater River.—Bituminous coal of same formation as last in several places. 
North River Thompson.—(45 miles above Kamloops.) Bituminous coal. Thick- 
mess and position of seams unknown. 


of good quality. Thickness of seam unknown. 

_ River Similkameen.—(Above the mouth of the Pasayten.) Lignite in micaccous 
sandstone. 

Boyds’ or Cold Spring House—Uightning Creck. Lignite bed, six to ten feet 
thick, fair quality. 
| iver Fraser.—- Between Soda Creek and Fort George, and at Quesnel—Lignite 
seams frequently seen ; that at Quesnel of poor quality. 

_ Bear River.—(Near crossing of C.P.R. surveryed line.) Coal reported; Mr. E. 
Dewdney says about eighteen inches thick and covered with water at high stage of 
river; on burning left a hard stony ash. Cretacious ? 

_ Peace River and Pine River.—Beds of bituminous coal (mesozoic) ; described by 
Mr. Selwyn in Report for 1875-76. 

Parsnip River.—Drift fragments of lignite indicating a basin of rocks of the 
lignite-bearing age. 

River Nechacco.—Kast of Fraser Lake. Drift lignite only known. 

fiver Nichacco.—South-west of Fraser Lake. lLignite beds known in several 


| Blackwater River.—Drift lignite at upper and lower canyons, and intermediate 
length of river. 

fiver Chilacco —Drift lignite only known. 

fiver Nazco.—Drift lignite found near Cinderella Mountain. 

_  Pun-chi-as-ko Brook.—(joining the Ty-a-taesiy.) Lignite of good quality, at least 
four feet thick, base concealed by water. 

t Nasse-Skeena District.-The Skeena River is said to pass through an extensive 
coal formation, with coal beds three to thirty-five feet thick according to Major 
Downie. (This may, however, be lignite.) 


_ Texada Island.—Magnctite, described above. 

| Island near the Walker Group, Schooner passage, Queen Charlotte Sound. Ex- 
Peptionally rich, 71.57 per cent. iron. 

| Country between River Jordan and Leech River, V.I—Have scen a specimen of 
Magnetite with grains of epidote from here. 

_. Yale and Cariboo Waggon Road.—Ravine half a mile below Nicommen. Magnetite 
vein said to be 8 feet thick. 

e af Inlet.— One mile up river, at head of inlet ; 1,209 up mountain, on left 
dank. 
_ Near Seymour Narrows—Six miles west from Menzies Bay, V.I.; iron ore 
*eported. 

_ Entrance of River's Inlet— West side of Fitz Hugh Sound ; iron ore reported, 
Bay, S.E. of Cape Commerell, V.I.—Ivron ore reported. 

' Mountain, HL. of Mouth of Coldwater River.—Specular iron ore, only known in 
smparatively thin seams. 


ae 
th SILVER. 


IRON. 


Silver Peak, near Hope.-Bureka and Victoria, or Van Breemer Mines ; veins pro- 
dably cut cretaceous or jurassic rocks, and have been proved rich, Described above. 
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Other Localities, near Hope.— In at least two other localities, deposits containing 
silver, in greater or less quantity, are known. Country rock probably granite. 

Cherry Creek.—Rich silver ore (pyrargerite or proustite,) not yet yet known to 
exist in veins of paying width or regularity. 

Vital Creek, Omineca.—Rolled, or more or less angular fragments of silver 
amalgam found in considerable abundance in working placers. Specimen analysed 
contained 83:30 per cent. silver. ; 

Locality about 12 miles South of Cherry Creek.— Large quartz vein said to have been 
discovered holding $10 silver per ton. ; | 

River Similkameen.— Near junction of north and south forks. Native silver found 
in gold placers. 

River Similkameen.—W here just south of but running parallel with 49th parallel 
cuts rocks containing numerous small strings of galena “readily yielding a bead o' 
silver.” 

Mission Creek.—Joins Okanagan Lake from the east; native silver found occa 
sionally with gold. 

River Francis—Above its confluence with the Dease, Cassiar; argentiferou: 
galena, a large sample of the ore was sent for assay, but I have not heard with what 
result. 


COPPER. 


Locality between Jervis Inlet and Howe’s Sound.—Purple copper ore (bornite,) an 
copper pyrites, with mica and quartz. Large and rich masses brought out as speci 
mens. Matrix probably granite. 

Knight's Inlet.—Ore similar to the last; very rich in hand specimens, but. 
believe not yet found in quantity. 

Entrance to Howe’s Sound—(Three miles north of Atkinson Point Lighthouse. 
Copper pyrites; a considerable amount of prospecting work done at one time, bu 
now abindoned. 

Sansome Narrows.—Copper pyrites. Some work done, but now abandoned 
Deposit probably follows cleavage planes. 3 

Coast two miles east of entrance of Sooke Harbour.—Shaft sunk 120 feet, at a 
expense of $80,000; now abandoned. Ore appears to be chiefly iron pyrites. Scales o 
native copper found in joints of the trap-rocks. 

South-west side Dean Canal.—Specimens of vein-stone, with yellow and purpl 
copper, were collected by Mr. Horetsky. | 

Head of Kitemat Inlet.—Small deposit of galena, and yellow sulphuret of coppe! 
observed by Mr. Richardson. 

River Thompson, six miles below Spence’s Bridge—Mr. Murray has given me 
small angular fragment of rich purple ore, found loose, from this place. 

River Thompson, nine miles below Spence’s Bridge.—A rough fragment of nativ 
copper, weighing several ounces, found here. 

River Fraser, about thirty miles above Fort George —Nugget of native coppe 
weighing several pounds, found loose. 

Bates’, or 150 mile House, Waggon Road.—Nugget of native copper, weighin 
about fifteen pounds, found near here. 

River Fraser, ten miles below Lillooet—Small lumps of native copper in gol 
placers. 

Moresby Island, Queen Charlotte Islands.—Copper found, and some money spel 
in prospecting ; now abandoned. 

Small Island off Port Frederick, Queen Charlotte Islands—Copper ore reported } 
Capt. Stuart, H.B.Co. 

River Homathco,—Many specimens of vein stones containing copper pyrites ar 
some purple ore, were brought from this river. Not explored. 

Traces, and small veins discolored with copper ore, found in many localities | 
rocks of very different ages. 


OTHER MINERALS. 


- Platinum.—Found in scales in association with gold on the Similkameen River. 
_ Platinum.—On the Fraser River, ten miles below Lillooet, very fine scales of 
tinum found with gold. 
_Antimony and Arsenic—(arsenical pyrites?) Specimens brought by Indians to 
aptain Stuart probably from Kummeshaw, Queen Charlotte Islands. 
Iron Pyrites.-Specimen of massive pyrites, said to exist in large quantity, 
rought from Copper Island, Barclay Sound. 
eP lumbago. —Specimen of Eiftnbaen obtained by the Vancouver Island exploring 
dition in the country north-east of Port San Juan. 
— WNickel.—Nickeliferous sand obtained in gold-washing on the River Fraser, con- 
of magnetite, and pyritous grains attracted by the magnet which consist of 
s of iron and nickel. (J. Blake, M.D., Proc. Cal. Acad. Sci., V. p. 200). 
_ Molybodenite—Specimen brought from the Bp per part of the Cowitchin River by 
. W. Robertson. 
ie ely entre —TIn association with copper ore at locality between Jarvis Inlet and ~ 
s Sound. 
anata. --Specimen obtained by Mr. Tiedeman in the Homathco River. 
_ Cinnabar.—Grains obtained in gold-washing near Boston Bar. 
 Lead.— Galena in many places, some of which are mentioned above in other 
sonnections. yi 
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NOTE ON AGRICULTURE AND STOCK RAISING, AND EXTENT OF OULTIVABLE LAND IN 
BRITISH COLUMBIA; BY GEORGE M. DAWSON, ASSOC., R.S.M., F.G.8. OF THE 
GEOLOGICAL SURVEY OF CANADA. : 


The limiting climatic conditions of agriculture in British Columbia may be 
classified under the following heads :—Excessive rainfall; want of sufficient moisture ; 
and too great elevation, leading to summer frosts and a shortened growing season. 

On the west coast of Vancouver Island the amount of rainfall and of cloudy 
weather is so great, that the profitable cultivation of’ cereals is probably not possible, 
even were the surface of the country otherwise adapted for agriculture. ‘This has 
been found to be the case at Cape Flattery, on the southern side of Juan de Fuca’s 
Strait, and also according to Mr. Richardson, at Bella Bella and Fort Simpson ; and 
from their analogous position, no doubt, obtains on the west coast of the Queen) 
Charlotte Islands and those parts of the mainland upon which the southerly and 
westerly breezes of the Pacific strike without previously passing over mountainous 
islands. Thus at Sitka,in the southern part of Alaska,the rain fall averages 82.66 inches,* 
while overcast or wet weather prevails on two days out of three, the year round, 
The rainfall on the open coast near the mouth of the Columbia River, is not much 
less, and on the eastern slopes of the Cascade or Coast Range about the Salmon 
River, there are evidences of a snow and rain-fall considerably greater than on the 
portion of the same range further south, sheltered by Vancouver Island. The 
vicinity of the ocean and great rainfall of the coast are accompanied by a mild and 
uniform climate. The following table, kindly supplied by Professor Kingston, shows 
the character of the coast climate, as compared with that of the interior; Esquimalt 
representing the former and Spence’s Bridge the latter :— j 
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The winter temperature of Esquimalt is taken from that of the months of 
January, February and March; that of Spence’s Bridge, from January, February and 
December. The summer temperature at both stations from June, July ‘and 
August. ; 
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* Average of sixteen years. Alaska coast Pilot, 1869. 
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The region of the coast suited for agriculture by its climate, is that sheltered from 
excessive precipitation ; and in this position lie the low and fertile lands of the east 
coast of Vancouver Island (including Esquimalt station in the above table) the delta’ . 
and part of the valley of the Fraser, and the flat land probably existing on the north- 
eastern portion of the Queen Charlotte Islands. Of the low country reported to 
exist in the Nasse-Skeena region, very little is known. 

In reference to the eastern, Vancouver,and Fraser Estuary country,constituting the 

chief area of arable land on the coast,so much has already been written,* that it will 
be unnecessary to refer to it in other than general terms. On Vancouver Island the 
cultivable land is chiefly that which is covered with drift deposits of clay and sand, 
and lies at no very great elevation above the sea. A great part of it coincides in 
extent with the area occupied by the softer rocks of the cretaceous coal formation. 
The surface soil is generally of a dark brown colour, and in some places graduates 
downward into the drift, while in others it is separated by a rather sharp line from it. 
It follows the undulations of the surface, and Mr. Richardson describes it as generally 
gravelly and light at the higher levels, and finer grained at the lower. It may not 
improbably be of marine origin and formed during the emergence of the land. The 
area of arable land on Vancouver Island is however not large; the only estimate 
which I have seen is that quoted by Mr. Sproat.t This however manifestly refers 
to the surveyed portions only of the districts named. The distribution of the land is 
as follows :— 


Be BV CLOTIA SANT coer Recor ay Oe kale Pas Gahan 100,000 acres. 
SEM Sy Crt d ELC ARSTT WS AGS ta pie ae ota RSD UR 64,000. “« 
BoGke—OUt Of MVE. Square MINES. ...5.s.0d0scs oe loss ave ses d,100- § 


Cowitchen,—portions surveyed (including Shawnigan, Quamichan, Somenos 
Comiaken), 100,000 acres; of which half considered superior. 

_ Salt Spring Island—area, 90 square miles, of which 5,750 acres good. 

Nanaimo—(Mountain, Cranberry and Cedar districts,) 45,000 acres, a fair pro- 
portion superior. | 

Comox—50,000 acres. Very good. 

The above is estimated to give an area sufficient for the support of 30,000 country 
e0ple. 2 
: With regard to the interior of Vancouver Island Mr, Sproat says,t “I do not 
think there is very much farming land in the interior of the island anywhere in mass, 
though detached pieces on lakes in valleys would no doubt make a considerable area, 
if all were put together.” The explorations of Mr. R. Brown and others, to whom our 
slight knowledge of the interior is due, seem to confirm this statement. 

The fertility of the soil of Vancouver Island is very great, and goes far toward 
compensating for its comparatively small extent. All ordinary cereals and crops 
flourish. Ido not think Mr. Anderson exaggerates in stating the ordinary yield of 
wheat at from 30 to 40 bushels per acre, while oats are said to produce frequently as 
high as 60 bushels. Hops, for which the climate and soil seem specially suited, yield 
from 1,200 lbs. to 2,000 lbs. per acre in favourable seasons. Mr. Richardson obtained 
the following statement of the average yield of land in Comox district, when cleared 
und thoroughly under cultivation :— 


By ea hOMb arson a ated totes We oe: 30 to 45 bushels per acre. 
BS VMI os Soto Coes saa s OR ve Leia ahs 40 to 45 do 

Oats CRE SRE SR Secicr e mnt ee can 50 to 60 do 

Be ON ee a fate eas Olean ee 40 to 45 do 
POORER oly Weert Spano, ven ade ated 150 to 200 do 
{TOTS Po seein ee 20 to 25 tons do 


__ * See especially B.C. Information for emigrants, issued by the Agent General; A. C. Anderson’s 
Brief Description of B. C., 1872, aud Mr. Richardson’s various reports in the Memoirs of the Geologica. 
Survey 1871-72 to 1874-75. 


} B. C. information for Emigrants p. 39. 
t Op. cit. p. 40, 
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Crops like these appear so remarkable to those engaged in farming in the East, that 
_the accuracy of the returns has often been questioned, but they have been repeatedly 
confirmed, not only in British Columbia, but in parts of Washington Territory and in 
Oregon. These results are, however only obtained from land in first-rate order ; ; and 
the soil may of course be impoverished to any extont by bad farming, and has alr cad 
in many instances been much run down in this way. 

All fruits suited to temperate climates thrive admirably on the east coast of 
Vancouver Island, and some of them attain a size and perfection seldom found 
elsewhere, and show a strong tendency to develop new varieties. The number of 

cattle raised on Vancouver Island must, under present conditions, be quite limited 
as the flat and open country can be turned to more profitable use otherwise. Small 
herds, however, do well the year round, with little attention, in the more thinly 
wooded por tions of the hilly country ; where they find many edible plants, and browse 
also on the nutriticus lichens which hang from the branches. 

A great part of the low land, which will eventually be brought under cultivation 
is now covered with gigantic for ests, and at the present rates of labour it is scar cely 
attempted to render it available, notwithstanding the high price of farm produce. 

The flat land about the mouth of the Fraser ye obably rests over nearly its whol 
extent on soft tertiary formations, but along its low, seaward margin is composed, t 
all appearance, of very modern delta deposit. With it may be included the Joy 
country about Sumass Lake, the Chilliwhack and Pitt Rivers, forming togethe 
a somewhat extensive region. The greatest drawback to this country is its liability te 
flood, the coastward portion of it by the backing-up of river water by the tide, the 
inland basins by floods arising from the melting snows in early summer. There is 
however, a very considerable area fit for cultivation in its present state, and muck 
high land which will in time be made available by the removal of the oreat forests 
by which it is now covered. It is believed, also, that by a system of dyking, which 
‘if carried out by Government on a general plan necd not be very costly, a great 
stretch of the extremely fertile delta land, can be permanently reclaimed. Something 
has already been done in this way by individual effort, but at a comparatively grea 
cost. Of the total amount of agricultural land I have no means of forming an exact 
estimate, but I believe the area ultimately available for this purpose will not. fal 
short of 500 square miles, while it may considerably exceed this figure. Mr 
Dewdny informs me that about 400,000 acres (625 square miles) has already beer 
surveyed into townships; of which he estimates about 230,000 as prairie or lightly 
wooded, to which 10,000 to 15,000 acres representing good land near the Frase 
between the Chilliwhack and Hope, must be added. 

The climate, though with rainfall somewhat in excess of that of the souther? 
part of Vancouver Tsland, closely resembles it in most respects, rendering i 
unnecessary to repeat the statements made with regard to products. Stock-raising 
can, at present, however, be more profitably followed here than on the island, a 
much of the low country now liable to flood yields very fine hay and grazing. Thi 
region and those of the cast coast of the Island have the advantage of cheap wate 
communication by which to send their produce to market. Owing, however, to th 
limited extent to which farming is now carried on, and the want of sufficient atten 
tion to the business, the country is not yet nearly self-supporting, being obliged t 
import large quantities of flour, cattle, and farm produce of all kinds. 

The natural flora of the country, closely depending on its climate, may, witl 
certain precautions, be safely used as indicative of the climate in those regions fo. 
which regular meteorological observations do not exist. With the damp air anc 
equable temperature of the coast, we find a correspondent luxuriance of vegetation 
and especially of forest growth. In a few spots only—and these depending on thi 
dryness of several of the summer months owing to local cirecumstances—does a scanty 
representation of the drought-loving flora of the Californian coast occur. 

The flora of British Columbia, as a whole, may be broadly divided under foui 
great classes indicating as many varieties of climate; these may be named as 
follows :—The West Coast, the Western Interior, the Canadian and the Arctic. Th 
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first, characterized as above described, is that of the region west of the Coast Range, 
and is well marked by the peculiarity of its plants. The second is that of the. 
southern part of the interior table-land of the Province, and presents a general 
similarity with that of the interior basin of Utah and Nevada to the south, and to 
that of the drier portions of the great plains east of the Rocky Mountains. It may 
be said to extend northward to about the 51st parallel, while isolated patches of a 
somewhat similar flora occur on warm hill-sides and the northern banks of rivers, to 
beyond the Blackwater. In the northern part of the interior of the Province, just 
such an assemblage of plants is found as may be seen in many parts of eastern 
Canada, though mingled with unfamiliar stragglers. This flora appears to run 
completely across the continent north of the great plains, and characterizes a region 
with moderately abundant rainfall, summers not excessively warm, and cold winters. 
‘he Arctic or Alpine flora, is that of the higher summits of the Coast, Selkirk, and 
(Rocky Mountain Ranges, where snow lies late in the summer. Here plants lurk 
which deploy on the low grounds only on the shores of Hudson Bay, the Icy Sea, 
and Behring’s Strait. 
___ Hast of the Coast Range of British Columbia, lies the great interior plateau or 
fable-land, about one hundred miles in average width, closed northward by an 
irregular mountanious country about latitude 55 ° 30’, and to the south by a second 
irregular transverse mountainous region, near the 49th parallel. The climate of the 
interior isin marked contrast to that of the coast, being essentially one of extremes. 
Though the mean annual temperature differs little in the two regions, a greater 
difference is observed between the mean summer and winter temperatures, and a still 
greater contrast when the extremes of heat and cold—as exemplified by Spence’s 
ridge and Esquimalt—are compared. The rainfall in the southern part of the 
interior is extremely small—at Spence’s Bridge 11.30 inches—giving rise to the open 
or lightly timbered bunch-grass country, so favourable for stock-raising. North- 
ward, it increases in amount, and at the same time the forest covering becomes more 
Bees till in the vicinity of the group of great lakes in the northern part of the 
plateau, judging by the flora and appearance of the vegetation, it is little less than in 
eastern Canada. ‘ 
___ The greater part of the interior is, however, unsuited to agriculture, by reason 
of its too great elevation; while in the southern portion, the third limiting cause 
a those districts otherwise arable—the rainfall being deficient for the growth 
of crops. 
a ih the southern interior, the cultivable land is limited to those tracts of the 
bottoms and slopes of the numerous wide trough-like valleys by which it is traversed, 
which can be successfully irrigated. Northward, at Quesnel (latitude 53°) and 
beyond, irrigation is not necessary ; and in the lower part of the Nechacco basin, the 
greatest unbroken spread of low fertile country is met with. 
_ The soils of the interior may be broadly arranged in two classes. 1. Soils chiefly 
Be Posed of unmodified drift, representing the boulder clay of some other regions. 
4. Soils composed of modified or redistributed drift, modern alluvium, &c. 'Lhe first 
tlass, though spoken of technically as “ boulder-clay,” has not here the stiff clayey 
character very generally found in that formation elsewhere, but is composed as a rule 
of a yellowish-grey mixture of clay and sand, rather hard in consistency, through 
Which stones of all sizes are irregularly scattered. When exposed at the surface to 
the weather, it becomes softened and broken down, and superficially mingled with 
vegetable matter. Though its materials are in great part derived from the imme- 
diately underlying rocks, it contains much foreign matter, by which any deficiencies 
in its composition arising from the character of the local formation, are corrected. 
Judging from the forest and sward which this soil bears when otherwise favourably 
situated, it must be fertile; but it lies in the main, if not entirely, above the limits 
of successful agriculture. 
The regions low enough for farming are based on the soils of the second class, 
which are much more varied in character. They are chiefly the products of the 
lisintegration and re-arrangement of the boulder clay, though mingled also with 
21 
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detritus derived from the waste of the local rocks since the glacial period, or carrie 
down by rivers when flowing at a higher level. They form the benches o 
terraces which are displaved on so large a scale in British Columbia, the irregula 
slopes of some of the valleys of the south, and the modern river flats. Their texture 
varies from that of fine, almost clayey, material, to coarse, sandy, and gravelly beds; 
but in general they preserve a mean character in regard to size of particles, and are 
extremely fertile. ‘To this class the soil of the flat country in the Lower Nechaccc 
Basin belongs. This area has, no doubt, at a former period been the bed of a great 
lake, with the fine sediments of which 1t is now covered to a varying depth, but in 
some places probably exceeding 206 feet. The beds are usually pale in colour, 
calcareous, and found when examined microscopically to be composed of very fine 
angular silicious matter mixed with calcareous and argillacious particles, resembling 
in appearance, and probably in mode of origin, the oess of the Rhine, and the sub 
soil of the Red River Valley in Manitoba. These deposits, which form an oxuet 
fertile soil, I have called the white silts. 

The extraordinary crops which, when favourably situated, the soils of the 
interior everywhere produce, bear witness to their uniform fertility, which is largely 
owing to the quality of modern igneous rocks which have been incorporated wit 
them. The following facts as to yield of grain, etc., ofirrigated farms in the interior 
appear in Mr. Selwyn’s report for 1871-72. 


At Carson’s Pavillion Mountain Farm the average crops obtained are :— 


Wheat per acre........ccascecocesncncececescaresees 1,400. to 1,500 Ibs. 
Barley. ©) i ciziets cesta ranence-tesaecas osee wane? 1,300. to: ¥I,00U | 
Oats tbat OTSA EAMG estes bares aeanNS eae 1.600: toe BSG 
Botatoes: [Witte Vac wreee ct latency aces acters 30,000 to 40,000 “ 


The oat crop sometimes reaches 2,700 lbs per acre. Timothy grass from 1} t 
3 tons per acre. . 


At the Australian Ranche, 20 miles below Quesnel, the yield of crops was a 

follows :— : 

Wheat DOU ACLO preset encte levernes bs caucas 2,500 lbs. 

Barley LY Set On A eRe crs ric Soho 2,000 we { 

Oats Neel rhb ta es airy AP NSE Ee. Ses. 2,500 “ 4 

Turnips COM OO pase Srcciarayls bekies Soomro p tees 25 tons of 2,000 lbs 
Potatoes OPEL Miles ect cee beg yg Dore nS eee ed 
Timothy grass ‘6 6 c.cccscseeeenssserenesvencee seeds 1g 


‘he three thousand foot contour line may be taken as roughly indicating th 
extreme upward limit of agriculture in the interior, and on examining the relief @ 
the country it will be noticed, that in its southern portion nearly all the main rive 
valleys, and many of those of the smaller streams lie below this level; while th 
general surface of the country stands above it, and would form, were water at thi 
elevation introduced, groups of irregular islands separated by narrow lanes of watei 
North-westward, the country below the contour line of 3,000 feet opens out, till wid 
shallow valleys are formed, including the whole basin of the white silts. | 

In using the three thousand foot line as broadly limiting the possible upwar 
extension of agriculture, it is not intended to affirm that wheat can be ripened to th 
elevation, for in all probability the profitable growth of oats and barley will n¢ 
exceed it, and in some regions fall considerably below it. The height at whic 
immunity from summer frosts is obtained. varies considerably in different localitie: 
and often seems to depend on local circumstances difficult to define. Valleys shutil 
and forming a small area of low ground among high mountains, are less favourabl 
situated than land at the same height where forming a broader expanse. It appeal 
to be from this reason that there is little difference between the height to which croy 
may be raised in the southern and northern parts of the interior, through nearly fiy 
degrees of latitude. / 


Between Cache Creek and Clinton, on the waggon road, are several farms at a 

sreat elevation, the highest being, by barometer, 2,800 feet. I am assured that wheat 
will ripen here, but is not genera!ly grown, barley being a surer crop and selling 
yetter. This is probably about the limit for the growth of grain in this region, though 
Mr. Sproat states that one may see “ fine grass and good grain growing (of course 
vith some risk) on Pavillion Mountain, 4,000 feet above the sea level; excellent grain 
srowing and harvested; also cabbages, carrots, turnips and potatoes elsewhere at 
2,700 feet ; vegetables of all kinds and grain luxuriantly at 2,000 feet.”* On Riske’s 
Creek, north of the mouth of the Chilicotin, at an approximate elevation of 2,400 fret, 
fine wheat, and grain of all sorts, are grown without injury from frost. 
At Quesnel, grain crops are sown from April 20th to the Ist of May; potatoes 
planted somewhat later. The grain is harvested about the middle of August. Wheat, 
barley and oats are cultivated, and all succeed well, though the two last are the most 
profitable, as they can be sold in Cariboo without milling. Night frosts happen here 
occasionally in June, but are not usually severe enough to do damage to potatoes, 
though sometimes checking them a little. Qn one occasion, potatoes are known to 
have been so completely frozen down as to prove a failure. The Hudson Bay Com- 
pany formerly cultivated a farm at Alexandria between Quesnel and Soda Creek, on 
which, on certain portions of the land, 40 bushels of wheat to the acre, by careful 
measurement, were grown.t 

At Fort George (near latitude 54°) the season of growth for crops, does not 
differ materially from that of Quesnel, and grain of all kinds may be ripened. The 
elevation here is 1,880 feet. Winter is said to set in about the Ist of November, 
though steady cold weather may not continue from that date. In December and 
January, there is often a few days’ thaw. In March, the snow thaws in the sun every 
day, the thermometer falling below the freezing point at night. In April, the snow 
disappears, and by about the 20th of the month the ground is fit to work. At Fraser 
Lake (2,225 feet) potatoes and other root crops are grown near the Hudson Bay 
establishment, and barley and wheat were formerly cultivated, though it is now found 
cheaper to import flour. The Indians have little garden patches with potatoes, 
turnips, etc. At Stuart Lake (2,200 feet) near Fort St. James, garden vegetables and 
root crops succeed admirably, and potatoes and barley are grown in considerable 
quantity. I donot know whether wheat has been tried, but with proper care, it 
would, no doubt, succeed in most seasons, if not invariably. 

In all these places the complaint of summer frosts is made. These usually 
happen in June, and may occur on one night only, or on two or three nights, and 
are often severe enough to touch potatoe-tops, and occasionally to harm the plants 
considerably. It is said, however, that these frosts have only occurred of late years, 
and that formerly they were unknown. It hardly seems probable that any great 
change in climate is taking place, and it is quite possible that the necessity for farm- 
ing having to a great extent been done away with, sufficient care has not been given 
to cultivation, or to the renewal of the seed, which is apt gradually to deteriorate and 
lose the vigour necessary for successful growth in northern latitudes. Nor are the 
most judicious localities always chosen for the more delicate crops, the lowest ground, 
or that nearest the fort being often selected, whiie higher slopes may be less exposed. 
to frosts. It is not probable that wheat will grow over the whole area of the white 
silt deposits of this region; but I think barley would flourish over nearly the entire 
area, while wheat may be successfuly raised in chosen spots. The quality of the 
grain seen at Fort Fraser was excellent. 

It is very difficult, with the information now accessible, to form even an approxi- 
mate estimate of the quantity of arable land in the interior of British Columbia. I 
have only seen a few parts of the southern portion of the interior plateau, but judging 
from these, and facts obtained in other ways, [am inclined to believe that the cultivable 
Jand east of the Fraser is probably in area less than 1,000 square miles, It is 

fe 


* Information tor Immigrants, page 62. 
t A.C, Anderson, op cit., p. 48 


to be remarked, however, that this area does not at all adequately represent the 
capacity of the country to support a population, as a comparatively small patch of 
arable land serves the stock-farmer, whose cattle roam over the surrounding high 
country. West of the Fraser, as far north as the Blackwater, the cultivabl 
areas are very small. The so-called Chilicotin Plains, lie too high for farming, and the 
available area in the valley of the Chilicotin was roughly estimated by me in my oo 
for 1875, at 7,000 acres only. An area of 300 square miles might be perhaps taken 
as an estimate of the farming land of this region. North of the Blackwater is the 
Lower Nechacco basin, already more than once referred to, The area of this is 
probably about 1,000 square miles. Bordering on Francois Lake are considerable 
stretches of country not raised so much as 300 feet above it, and therefore consider: 
ably below the 3,000 foot contour. The soil is very fertile, and the vegetation much 
resembles that of the white silt basin. Supposing this country to be suited to the 
growth of barley, oats and the hardier root crops, which appears highly probable, 
though no trials have of course been made, an area roughly computed at about 200 
square miles will be added. 

It is much to be desired that regular metereological observations could be made 
at some place such as Fort Fraser, or Fort St. James, which would fairly represent the 
climate of the northern low country, and remove the feeling of uncertainty with 
regard to its capabilities, which tosome extent must obtain with our present know- 
ledge.. My impression is that a great part of it is suited to the culture of the hardy 
cereals and root crops, at least; and Professor Macoun, in his report in connection 
with Mr. Selwyn’s expedition of 1875, speaks highly of it. 

Agriculture proper, however, must always take a secondary place in the interior, 
and stock raising constitute the chief wealth of the country. Cattle and horses winter 
out from the 49th parallel to Fort Fraser in lat. 54° a stretch of 450 miles, The capa- 
blities of British Columbia as a stock-raising country are so well known that little need 
be said on this point. The “ bunch-grass”’ country, pre-eminently, is that east of the 
Fraser in the southern part of the Province, where the rain and snowfall is light, 
and the hills bare and grassed almost to their summits. But even northward, in the 
thickly wooded country, there are many fine valleys with grassy northern slopes ang 
extensive hay swamps, which in the aggregate must form a very great area capable 
of supporting stock. Though, as above stated, cattle can winter-out without attention, 
and in many cases appear fat and in good condition in the spring, a severe season 
occasionally happens, in which if no provision is made they may suffer much priva- 
' tion, and a considerable mortality may occur. It is thus always better to have a 
small quantity of hay in readiness, and with this precaution cattle-raising may be 
made a certain business. Sheep succeed admirably in the Kamloops’ country, but at 
present even the wool scarcely remunerates the farmer, when he has paid the expense 
of carriage to the sea-board. 

No precise statistics appear to exist in reference to the numbers of cattle, sheep, 
horses, etc., now in the province, but Mr. Sproat, in the publication above referred 
to, dated 1875, gives the following as an approximation :— : 
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Hlorited ‘Cattle ec: c.nse ators etcetera reas ae 35,000 
TLGISOS tessa cecnssks or atoteee nc ot et cutee hectare 6,000 to 7,000 
POOP ces care) cae seee eee naan van etm ece eins se tees 12,000 to 15,000 
Patt Weegee cine ey RRA) Ye He eee ree 10,000 


This appears to be rather a low estimate. Stock of all sorts is rapidly on the 
increase, and the chief want of the farmer is an outlet to a market. q 
In the foregoing notes no reference has been made to the portion of the Peace 
River County included in British Columbia, of which I know nothing personally, but. 
which is fully described in Mr. Selwyn’s report for 1875. They also refer to the 
present condition of British Columbia. I feel convinced that by the agency of man_ 
great changes will be produced, as has hajypened in other countries. The reckless 
destruction of the forest areas of the southern portion of the interior, by fire or other- 
wise would, no doubt, cause a gradual dessication of the soil and climate. To the 


rth, however, great regions of plateaux are covered with scrub pine and other 

‘small in size and unfit for most economic purposes. The destruction of this ) 
less forest by fire, is followed by the growth of grass, with groves of aspen poplars, 
the drying up of the peaty swamps of the little hollows. Such areas will 
ntually add largely to the available grazing grounds, and even where situated at 
sry considerable altitude will serve for summer pasture. Irregular plateau and 

ain country, at yet greater elevations, is still of some value. The vigorous 
wth of timber ceases at between 4,000 and 5,000 feet over most of the Province, 

this limit, park-like open country is found. Considerable regions of this 

occur even among the Bald Mountains of Cariboo, on the snowy volcanic 

, south of the sources of the Blackwater and Salmon Rivers, and elsewhere, and 

the summer months yield alpine pasturage of the most nutritious description. 
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APPENDIX T. 


DESCRIPTION OF THE ENGINEERING FEATURES OF CERTAIN LINES IN BRITISH COLUMBIA 
TO WHICH ATTENTION HAS BEEN SPECIALLY DIRECTED. 


Orrawa, 18th April, 1877. 


Sir,—L have the honour to submit the following description of the engineering 
features of certain lines selected from the three groups diverging from the Yellow 
Head Pass in the Rocky Mountains to different points on the coast of British 
Columbia. 

For convenience of reference, I have divided the several lines into Districts and 
Sections ; the former determined by the great natural divisions of the country, the 
latter being taken in convenient lengths possessing distinct engineering features. 


ist District, .::....:. Sen: In the Rocky Mountains. 
7, 4 Walaa Aa Tee Fos ee eas ans oct: On the Central Plateau. 
3rd ee tage, Sean ee a 2 In the Cascade Mountains. 


LINE No. 2 IN SOUTHERN GROUP, EXTENDING FROM YELLOW HEAD 
PASS TO BURRARD INLET. 


This line commences on the divide or watershed in the above pass, from which 
the streams flow north-eastwards into the Arctic Ocean, and south-westwards into the 
Pacific. The height of this point is found by repeated check sur veys to be 3,733 feet 
above the level of the sea, but as the railway will there be in a shght cutting the 
height of the rail level may ‘be taken at 3,730 feet. 


IN THE ROCKY MOUNTAINS. 


Section 1—From the summit of the pass to the foot of Moose Lake, 29 miles. 


From the summit of the pass, the line follows down a deep narrow valley on a 
westward course by the side of a small stream supplied from springs, melted snow and 
rain on the mountain slopes. At two and one-half miles it reaches Yellowhead Lake 
which is three and a half miles in length, with a maximum breath of about a half a 
mile. This collects the waters of other small streams fiom the mountains, and forms 
one of the sources of the main branch of the river Fraser. The outflow of this lake 
is a shallow stream about 100 feet in breadth: 

A little below this, a stream of about an equal volume comes in from the south. 

The line follows the north shore of the lake and the stream flowing out of it, 
and at 13% miles it crosses Grant’s Brook, 50 feet wide, coming in from the 
north. At 6p miles it crosses Moose River, about 150 feet wide, which also comes in 
from the north. At 18? miles it reaches the head of Moose Lake, which is 3,400 feet 
above sea level. But the formation level of the railway at this ‘point is 3 434 feet, 
making a total fall of 295 feet in 18}? miles, an average of nearly 16 feet per mile ; 
the gradients, however, are variable, the maximum being at the rate of 1 per 100, of 
which there are two lengths, m making together three miles, rising eastwards. 

Moose Lake is eight miles long : and about half a mile in aver age breadth. The 
line follows its north shore to the outlet, which is a stream 200 feet wide in slack 
water, but in the current it is about 150 feet wide, 
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| The altitude at this point is 3,414 feet above sea level, showing a fall of 20 feet 
in the last 10 miles, with undulating gradients, the highest of which is 0°75 per 100, 
or 39°6 feet per mile for a little over half a mile in length. 

The works on this section of 29 miles will be moderate, the cuttings not deep, 
and principally in sand and gravel mixed with boulders and some loose rocks which 
have rolled down the side of the valley from the cliffs above. 


Section 2— From the foot of Moose Lake to Cranberry Lake, 29th to 58th mile. 


From Moose Lake the line follows the right, or north bank of the Fraser about 
three miles on gravel benches nearly level, and the works will be light. It then 
crosses the river and follows the south slope of the Fraser Valley 173 miles, with an 
average descending gradient of 35 feet per mile; the only variation from a uniform 
gradient being one of 434 feet per mile for a mile and a half, and another of 21 
feet per mile for about the same distance. 

Of this 174 miles, 6 miles are on granite, the same distance on slate rock, and the 
balance on shale, with solid rock cropping out at intervals. The works therefore will 
be rather heavy though the cuttings are not deep. There will be three tunnels, the 
united lengths of which will be about 2,600 feet. From this point, which is opposite 
Téte Jaune Cache, the line takes a southward course into Cranberry Valley, and 
descends obliquely its southern slope for about six miles, till it re-joins the line 
surveyed in 1872, from three to four miles north of Cranberry Lake. 

On this six miles the works will be rather light, and there will be no rock 
cutting. 

The plans and profiles of that portion of the line from Cranberry Lake to Kam- 
loops were unfortunately burnt in the fire of 1874, and as no re-survey has been made 
Ican only repeat the description given of that portion of the line in the progress 
report of 1874. 


Section 3—Cranberry Lake to the Valley of the North Thompson, 58 to 82 miles. 


From Cranberry Lake to the crossing of Carioe River, 35 miles is practically 
level, as the surface of the river is only 20 feet below that of the lake; thence to 
Lake Albreda, 10 miles, there is a rise of 264 feet. This is on the watershed between 
the tributaries of the Thompson and Columbia, and, by our surveys, is 2,866 
feet above sea level. From this point the line follows the Albreda to its con- 
fluence with the north branch of the Thompson, a distance of eleven miles, in which 
the descent is 430 feet. 

For about half the distance the gradient on the preliminary trial survey exceeds 
one per 100, but by a slight deviation it can be reduced to that, or probably a lower, 
rate of inclination. On this section the works will be light or moderate. 


Section 4.----North Thompson Valley, from the mouth of the Albreda to the mouth of the 
Clearwater, 82 to 182 miles. 


At the mouth of the River Albreda, the line crosses the north branch of the 
Thompson and {ollows down its right or west bank, near to its confluence with the 
‘Clearwater, where it re-crosses to the left bank at an angle of about 45°, requiring 
400 feet of bridging. 

t In this distance of 100 miles the river falls 1,080 feet. This fall is not uniform, 
but in no case will the gradient exceed one per 100. Rather short curves will have to 
_be used in several places. 

| The general character of the works on this portion will not be heavy, as the line 
‘Tuns on low flats for about one-fifth of the distance, and the rest on gravel benches, or 
on the face of easy slopes, with the exception of about eight miles through the 
canyon, where the works will be heavy. 
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Two-thirds of the distance through the canyon is on slate rocks with short cutting: 
of 20 to 30 feet maximum depth; the balance will be very heavy rock cutting, witl 
a considerable length of tunnelling, but by bridging the river twice the tunnelling 
can probably be reduced to one of 300 feet, and another of 800 feet in depth. 

About four miles above the mouth of the Clearwater, one of the lines to But 
Inlet branches off. The altitude at that point is 1,397 feet above sea level. 


ON THE CENTRAL PLATEAU. 


Section 1.—--Clearwater to Kamloops, 182 to 255 miles. 


At Clearwater, the line is free of all the ranges connected with the Rocky 

Mountains, but the Thompson valley to Kamloops is narrow and sunk deep in th 
ylateau. 
; From this, the line follows the left bank of the north branch of th 
Thompson to its junction with the south branch, where it crosses the latter 
requiring 200 feet of bridging; altitude 1,170 feet above sea level. It then follow 
the left bank of the united stream to Kamloops, about a mile lower down. 

In this distance of 73 miles, the river falls 191 feet, or under 3 feet per mile 
The gradients of the line are casy and undulating, only varied in passing fron 
one bench to another of different height, or in rising over a rocky spur to redue 
the quantity of excavation. 

The heaviest work on this section commences about 11 miles below the moutl 
of the Clearwater, and continues for about four miles, in which there are a numbe 
of spurs of compact slate rock to be cut through, in lengths of 300 to 800 feet, an 
from 15 to 30 feet of maximum depth; amongst those is the Assiniboine Bluff, 70) 
feet in length, of which about 200 feet will have to be tunnelled. 

Below this, at various points, the high benches of clay, gravel or shale, com 
very close to the river, and in these there will be some heavy cuttings in shor 
lengths, the lower por tion of which will be in slate rock ; there are eleven miles i 
which this class of work occurs. 

For the rest of the distance, the line runs on benches and low flats, and the work 
will be light; altogether this section of the line is ver y satisfactory, and the works Ol 
the average will not be heavy, but medium, and might almost be classed as compa 
atively light. 


Section 2.----Kamloops to Savonna’s Ferry, 255 to 280 miles. 


At Kamloops (255th mile), the north and south branches of the River Thomy 
son unite; and thence the line of exploratory survey made in 1872 follows the let 
bank of the joint stream about seven miles down to Lake Kamloops with eas 
gradients, and the works wiil be moderate. 

Thence its course is along the south shore of the lake, on which, at 2634 miles 
it encounters a range of volcanic rocks, extending about five miles; no levels ar 
given over this portion, but for about half its length, the perpendicular basaltic cliff 
project into deep water, with extremely irreeular outline, so that very heavy ro¢ 
excavations and probably over a mile of tunnelling will be required. 

From this to the outlet of the lake at Savonna’s Ferry (280th mile), the lin 
follows the shore, with casy undulating gradients, along the slopes of the hills. 

On half this length of twelve miles, the works will be moderate, on the othe 
half they will be rather heavy, as many of the cuttings will be in rock, and on th 
the sides of clay bluffs, and some protection works will be required against the wave 
of the lake, and against probable land slips. 


Section 3.----Savonna’s Ferry to Lytton, 280 to 350 miles. 


The altitude of Lake Kamloops is 1,130 feet, approximately, by this survey 
which, however, is not very reliable. From its outlet, at 280 miles, the line follow 
the left bank of the Thompson to its junction with the Fraser at Lytton, at 350 mile 
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__ The whole of this is over difficult ground; the valley being a succession of 
enches, varying from 20 to several hundred feet in height, furrowed by deep, lateral 
avines. Frequently, the higher benches come close to the river and terminate in 
woken slopes of clay, gravel, or loose rock. These are varied at intervals by rocky 
purs from the mountains shooting right into the river and diverting its course, or 
¢ecurring simultaneously on both sides and thus forming a rocky canyon. 

The fall in this distance of 70 miles is only 510 feet; but to avoid excessively 

eavy works, the line will have to be carried, in some places, ciose to the river; at 
thers, on the high benches or well up the slopes of the valley, so that the gradients 
nll be undulating, and the maximum of 1 per 100 will have to be frequently 
mployed, alternately rising eastwards or westward. 
_ Not even a rough approximate estimate can be made of the extent of the works, 
rom the profile of 1872; for with the free use of this maximum gradient, the pro- 
ortion of excessively heavy works would still be so great as almost to condemn this 
ne as impracticable. It is, however, very probable that a careful location survey 
ould give more satisfactory results. 


IN THE CASCADE MOUNTAINS. 
Section 1—Lytton to the crossing of the Fraser, 350 to 358 miles, 


_ During the season of 1876, a re-survey was made on this line between Lytton 
nd Yale. 
_ The altitude of the line at Lytton (350 miles) is 690 feet above sea level, and 
aat of the river about 200 feet lower. From this point it follows the left bank of 
ae Fraser to a point near Kanaka Bar, at 358 miles, where it crosses the river 
nd then follows the right bank down to Yale at 403 miles. - 
_ The fall in this length of 53 miles is only 510 feet, but to avoid excessively heavy 
orks, the course of the line is continually varying. Now, it is on the river bank 
few feet above the flood level; then, it is high up on the slope of the valley, so that 
1e gradients are rising now east then west, and the aggregate length that the 
laximum gradient of one per 100 has been used between Lytton and Yale (53 
les) is 144 miles rising eastward and 64 miles rising westward. 

The excavations on this section will be rather heavy, but chiefly in gravel and 
Julders, with a fewinrock. There are five ravines that will have to be bridged or 
ossed with an embankment. The two largest are 90 and 95 feet deep, respectively, 
1) and 400 feet wide at formation level, but their slopes nearly meet at the bottom. 


Section 2----On the Right Bank of the Fraser to Boston Bar, 358 to 380 miles. 


The crossing of the Fraser at the 358th mile is 1,500 feet wide at formation 
vel. High flood level is 87 feet below this, and low water 135 feet below. There 
€ rocks projecting into the river on both sides, standing above high-water level, on 
hich piers could be built, so that the water-way could be bridged with two spans, 
le of 350 feet and the other of 250 feetin length, and the approaches with four spans 
100 feet each ; the balance of 500 feet will be embankment. 

On the next half mile there will be heavy rock excavation and a tunnel 700 feet 
length. 

» mean 309th to 868th mile, the works will be heavy. The deepest excavations, 
wever, will be principally in gravel and boulders, those in rock will not be so deep. 
1¢ line crosses six ravines varying from 65 to 90 feet in depth, and from 250 to 600 
ot in breadth at formation level, their slopes meeting within a few feet at the 
ttom. 

_ From 368th to 374th mile the works will be heavy, the greater number of exca- 
ms will be in rock, the balance in gravel and boulders. Five ravines have to be 
ossed, varying from 75 to 100 feet in depth, and 400 to 500 teet in width at forma- 


m level, their slopes nearly meeting at the bottom. 
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From 374th to 380th miles the work will be light and moderate, the cutting 
chiefly in sand and gravel. 


Section 3.— Boston Bar to Yale, 380 to 403 miles. 


The works generally on this section will be very heavy, the excavations chief: 
in rock including 14 tunnels varying from 200 to 3,900 feet in length, making ai 
aggregate length of about two miles. 

‘Besides the ravines that will require bridging or embankment, the following ar 
the principal streams between Lytton and Yale: 

358th mile.—River Fraser, one thousand feet of bridging. | 

3694th mile.—River Nah-ah-latch in a canyon 112 feet deep from formation leve. 
and 350 feet wide at top, but on a rock bench 90 feet below formation level, th 
breadth is 100 feet. 

394th mile—River Spuzzim in a gorge 400 feet wide, at formation level, 80 fee 
deep; river 100 feet wide and 7 feet deep. 


Section 4.—Fort Yale to Fort Hope, 403 to 418 miles. 


From Yale the line continues on the right bank of the river, to a point opposit 
Fort Hope, at the 418th mile. The gradients are variable, and the works will b 
heavy on the first three miles; on the balance they will be moderate. 


ON THE LOWER FRASER. 


Section 1—Fort Hope to Cheam 418 to 442 miles. 
The survey of 1872 ends here, and that of 1874, made in connection with th 
line from Kamloops by the Nicola and Coquihalla Valleys, was carried from fon 
Hope down the left bank of the river 47 miles. The enginecr in charge having mad 
an exploration of the right bank, found it so unfavourble for railway constructio 
for 40 miles, down to a point below the Harrison River, that he decided to carry th 
survey on the opposite bank till this difficult country was passed. 4 
The following is extracted from my progress Report of the survey of that yea 
with the mileage, continued from Yellow Head Pass. 
The altitude of the Fraser at Fort Hope, at average high water, 1s approximatel 
120 feet above sea level, and its banks about 20 feet higher. 3 
For the first mile and a haif down to the crossing of the River Quickwolum, th 
line is on broken side hill ground, but the works will be moderate. , 
The Quickwolum is an impetuous mountain stream 150 teet wide. Thence to tk 
422nd mile, the line is on a flat, and the works will be light or medium. : 
In the next three miles the river washes the base of a precipitous mountat 
slope along which the line runs sometimes on slides of loose rock or gravel, at othe 
on narrow benches close to the river, so that the excavations would be heavy, ar 
retaining walls at several places would be required to protect the embankments fro 
the wash of the river. 
At 4244 miles the line crosses the River Oquisahlus, 130 feet wide. 
From 425 to 431 miles, the line traverses a flat, and the works will be light. _— 
At 428} miles it crosses the River Shalo, a stream 80 to 100 feet wide. 4 
From 431 to 435 miles the bank of the river presents a broken irregular lim 
the rugged slopes of the Tenas mountain coming down precipitately to the water 
edge. The line has, therefore, been taken through a pass at the back of the mountal 
With gradients of 1 per 100 rising on the one side and falling on the other, the 
would on this section be very heavy rock excavations, and a tunnel estimated 900 fe 
in length, and even with gradients of 80 feet per mile the excavations would be heay, 
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section 2.— From Cheam to the crossing of the Fraser at St. Mary’s Mission 442 to 4654 
miles. 


On the next seven miles the ground is undulating, and some of the gradients 
vould be stiff, rising and falling each way. The line passes behind the Indian 
illage of Cheam between the 439th and 440th mile. On this section a number of 
treams and some rocky spurs are crossed and the works on the average will be rather 
eavy. 

From the 442nd to 457th mile the line runs on a low fiat, subject in part to 
verfiows from the Fraser. On the first 9 miles, to the crossing of the Chilliwhack 
t the 451st mile, the works will be light as the overflow is not deep. The Chilli- 
rhack is 326 feet wide, and 25 feet deep at flood, and for half a mile, crossing the 
alley of that river the floods rise 5 to 20 feet above the surface. From this up to 
he 423rd mile, the overflow is not deep, and the works will be moderate. 

From 453 to 4563 miles there are a number of sloughs, and the ordinary floods 
over the ground to a depth of 5 to 12 feet. The floods of 1876 were much higher, 
nd-the embankments would have to be protected throughout, so that the works on 
his section would be heavy. 

At 4563 miles is the crossing of the River Sumas, 300 feet wide and 30 feet deep 
t flood. . | 

From this point, the line runs along the foot of the Sumas Mountain, the slopes of 
hich for the first two miles terminate precipitously on the Fraser, so that in 
his length and there would be heavy work excavations, a tunnel about 1000 feet in 
ngth; rip-rap, or other projection works would be required. 

The next two miles is over a low flat subject to overflow, from 2 to 6 feet in 
epth, and it is intersected by several small streams. 

From 4603 to 462 miles the Fraser again washes the foot of the mountain, and the 
ne is on the rocky slopes, requiring heavy rock excavations, and a tunnel 1,500 feet 
1length. ‘Thence to the crossing of the river at 465} miles, the line is on a flat, 
ubject to overflows, and intersected by several sloughs. 

The point selected for crossing the Fraser.is at St. Mary’s Mission, where the 
readth of the river is 1400 feet, and its depth at high water 57 feet, with sandy 
ottom. 


ection 3.—From St. Mary’s Mission along the right bank of the Fraser 465% to 483 miles. 


From the crossing of the Fraser, the line was carried for 6 miles on high gravel 
nd clay benches, at some distance from the river, to avoid the low ground subject to 
verflow ; but these benches are so broken with deep lateral gulches, that the works 
ould be very heavy. A line therefore, has been projected, as shown on the plan, 
long the low ground by the side of the Fraser, to the crossing of the river Stave, at 
i2¢ miles. A considerable portion of this will be subject to the overflow of the 
ver, and rip-rap, or other projection works will be required. 

_ The Stave is 900 feet wide and 31 feet deep in mid-channel at flood, witha 
ard bottom of clay and coarse gravel. This river takes the overflow of a large lake, 
bout 12 miles distant, and it is not subject to high floods, nor does it bring down 
uch drift-wood. 

_ From the Stave (4723 miles,) the line follows the north bank of the Fraser 
ery closely for 10 miles, with easy undulating gradients. 

On 8 miles of this the works would be light; on the balance they would be 
edium. 
| Section 4---From the Fraser to Port Moody, 483 to 4934 miles. 

Rh 
_ At this point, 4822 miles, the line leaves the bank of the Fraser and takes an 


most direct course for Port Moody, at the head of the east arm of Burrard Inlet. 
- In two miles, with a descending gradient and moderate works, it reaches Pitt 


) 
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meadows, which are about five miles wide and subject to an overflow of 2 to 5 feet 
in depth. They are intersected by a number of sloughs and by the River Pitt, 
The line crosses this river at a narrow part near the 488th mile, where it is 1,240 
feet wide with an extreme depth of 60 feet, the bottom being of clay and sand. It 
receives the discharge of a large lake of the same name, and has a tidal current of two 
knots per hour; the tide rises 5 feet. i 

From the edge of the Pitt meadows, near the 490th mile, the ground continues 
low and wet for a mile and a half, and is covered with cedar, spruce, fir and alder. 
It is crossed by the River Coquitlum in seven branches or sloughs ; but these could 
probably be all diverted under one or two bridges. | 

Thence to the end of the survey at 492} miles the line runs over a gravel ridge 
about 100 feet above sea level. 

The survey ends within a mile of Port Moody, so that the latter is 4934 miles 
from Yellow Head Pass. The distance thence to Coal Harbour, just within the first 
Narrows, as measured on the chart is 13 miles, and to thesouth side of English Bay, 
3 to 4 miles more, making a total of 506 miles to Coal Harbour and 510 to English 
Bay. 


Description of the timber on this route. 


Near the summit of the Yellow Head Pass the timber is principally small black 
pine; thence, down to Lake Albreda, 71 miles, it is mixed with spruce and balsam 
of larger growth ; this increases in size as we descend the Albreda Valley to its 
junction with that of the North Thompson. Thence, down the latter to the mouth o 
the Clearwater, 80th to 183rd mile, the timber is principally spruce, balsam and cedar 
of very large growth, with some Douglas fir up on the slopes of the hills. : 

From Clearwater to Lytton, 183rd to 250th mile, it is chiefly a yellow pine of little 
value, which grows in clumps or thinly straggling on the dry soil of the Central 
Plateau--of volcanic formation—with groves of aspen and cottonwood of second 
growth interspersed. he 


From Lytton to Fort Hope in the valley of the Fraser, 350th to 420th mile, t 
timber is chiefly Douglas fir on the slopes, mixed with some spruce and yellow pine. 

From Fort Hope to Burrard Inlet there are spruce, balsam, hemlock, cedar, 
alder and cottonwood on the low grounds, with birch and Douglas fir on the slopes of 
the mountains, As we approach Burrard Inlet the Douglas fir is of large size and 
good quality. 7 


4 
: 
The Snow-fall. 
4 


An unusual quantity of snow fell in this region in the winter of 1875-6. At the 
summit of the Yellow Head Pass it was 4 feet deep; at the foot of Moose Lake, where 
the altitude is 300 feet lower, it was 5 feet; at Téte Jaune Cache, where the altitud 
is 1,274 feet lower than the summit of the pass, the depth was 3 to 4 feet. 4 

The slope of the valley is very steep and there are indications of snow-slides, so 
that strongly constructed snow-sheds will be required in some places, but to wha 
extent can only be ascertained from experience to be gained during the construction 
of the railway. i 

Down to this point—49 miles—this description applies to all the lines that have: 
been surveyed from the Yellow Head Pass to the Pacific coast. ; 

From Téte Jaune Cache to the mouth of the Albreda, 82 miles, the depth of 
snow attains a maximum of about 5 feet; thence, it decreases as we descend the 
valley of the North ‘Thompson till, at the mouth of the Clearwater, it does not excel 
3 feet. Some snow-sheds will probably be required in the canyons of the Thompson, 
between the Albreda and the Clearwater, where the mountain slopes are very steep, 
and snow-slides take place, 
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_ From the Clearwater to Lytton, 183 to 350 miles, is within the dry zone, and the 
snow very rarely attains a depth exceeding 2 feet; but from Lytton to Yale, in the 
canyons of the Fraser, it is sometimes very heavy, and slides in’ avalanches down the 
steep mountain sides. In November, 1875, a heavy snow-storm took place and filled up 
the escarpments made in the rocky slopes in constructing the waggon road, to a 
Jepth of over 20 feet in some places. The snow did not remain long, but such heavy 
storms are of frequent occurrence in the Cascade Mountains, and snow-sheds will be 
required occasionally whichever route may be adopted thr ough the same. 
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LINE No. 6 IN CENTRAL GROUP, FROM YELLOW HEAD PASS TO 
BUTE INLET. 
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A trial location survey of this line was completed last season, 1876. It com- 
mences on the divide in the Yellow Head Pass at the same point as the line last 
described and for some distance the two lines are identical. 


IN THE ROCKY MOUNTAINS. 
Section 1.—Yellow Head Pass to the foot of Moose Lake 29 miles. 


This is identical with section I, of the line last described. 


Section.2.— From the foot of Moose Lake to Téte Jaune Cache, 29 to 49 miles. 


_ From the 29th mile the river descends very rapidly till it reaches Tete Jaune 
Cache, about the 37th mile a large branch enters from the north, and this point is 
salled the Forks of the Fraser. | 

_ The line follows the left or south slope of the valley, which is steep and irregular, 

in some places at a considerable distance from and height above the river. At the 48th 

mile it reaches Téte Jaune Cache, and at 493 miles crosses Cranberry River, a stream 
mq 00 feet wide, but in spring fr eshets over flowing its. banks and covering the bottom 
the valley ‘to a breadth of 300 feet. 

The altitude of the line at this point is 2,459 feet above sea level, making a fall 

of 955 feet in 20% miles, averaging 464 feet per mile. The maximum gradient used 
is 1 per 100, 52: 80 feet per mile, of which there is an aggregate length of 16 miles 
rising eastward, 
At the 30th mile the line enters on a formation of slate rock, which crops up to 
the surface. This continues tc 3F$ miles, between which and the 40th mile the rock 
is principally granite. Thence on to 47 miles the surface is covered with sand, 
gravel, and granite boulders, with solid granite protruding at various points; so that 
pe 17 miles of this section the works will be heavy, consisting of deep rock excava- 
lions, high embankmerts, and the bridging of deep ravines, with one tunnel through 
sand and gravel 700 feet in length, and another 1,000 feet in length, through solid 
granite. On the balance to Cranberry River, 494 ‘miles, the works will be light. 

’ ‘The timber near the summit where the line commences is small black pine, but 

from Yellowhead Lake down to Cranberry River, it is principally spruce and balsam, 

with some Douglass fir on the slopes of the mountains, all of good size for railway 
structures, ties, ~&e. 


: Section 83—Téte Jaune Cache to Grand Rapids, 49 to 181 miles. 


_ Téte Jaune Cache is nearly on the 53rd parallel of north latitude. Thence the 
valley of the Fraser takes a north-westeriy course, having the main chain of the 
Rocky Mountains on the right and the Cariboo range on the left. It keeps this course 
m nearly a direct line to the latitude of 54° 17’, where it makes a great bend to the 
west, turning the north-west end of the Cariboo range, after which its general bear- 
Ww ng is near ly south for a long distance, 
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The valley varies from two to four miles in breadth; its course is very direct, 
but that of the river is extremely tortuous, runing from side to side of the valley, 
between heavily timbered flats and benches of sand, gravel and clay. Some of these 
are partially submerged at high floods; the others vary from 10 to 300 feet above 
the level of the river. 

The line follows the left or south-east side of the valley down to Grand Rapids, 
at the 181st mile, at which the altitude is 2,065 feet above sea level; and, as it is 
2,459 feet at Cranberry River, near the 59th mile, there is a fall 394 feet in 131 
miles, an average of about 3 feet to the mile. 

The surface of the valley is very irregular, and the line has frequently to 
rise or fall from one bench to another to avoid land slips and the overflow of the 
river, and to cut off the sharp bends as far as practicable, so that the gradients are 
undulating throughout this section, and the maximum of 1 per 100 has been 
frequently used, making an ag eeregate length of 8? miles rising and falling cach way. 

The length of the River Fraser, between the mouth of Cranberry River and 
Grand Rapids, is 185 miles, and the difference of level is 367 feet, an average of 
barely two feet per mile: the fall is tolerably uniform with a few ripples and 
rapids not very swift; so that at small cost the navigation of this section of the 
river could be made good for steamers of light draught which would .be ser vice 
in the construction of the railway. 

The River Fraser appears to have been at some remote period dammed up at one 
or more points about its entrance to the Cascade or Coast Range of Mountains, and at 
different epochs to have burst through these rocky barricrs and fallen to a lower 
level, forming distinct benches and dunes of alluvial deposit. These are very 
irregular in form and height, and, in many places, are furrowed by deep lateral 
gulches, so that the cuttings and embankments in such places will be heavy, but from 
the nature of the materials, chiefly sand and gravel, the average cost of the works on 
this section will not be heavy. 

The following are the principal streams to be bridged: 

664 miles.—Kiwa (Crooked River), 100 feet wide, 3 to 6 feet deep ; form 
level 15 feet above the bed of the river. 

83+ miles.—Shuswap River, a rapid stream, 4 feet deep, 150 feet wide at low 
water, 18 feet at floods ; formation level above bed of river 29 feet. 

86 miles.—Castle River, 80 feet wide; formation level, 18 feet above bed of river. 

964 miles.—River, 150 feet wide, 3 to 4 feet deep, rapid current; formation a@ 
feet above bed of the river. é 

1023 miles. —Rapid stream, 30 feet wide, formation above bed, 7 feet. 

1094 miles.—Rapid stream, 30 feet wide at low water; at high water it over flows 
the valley 200 feet wide, to a depth of 3 feet; formation 37 feet, above bed of river. 

119 ‘miles. —River 200 feet wide, and 4 feet deep at low water; at high water it 
overflows its banks to a few inches in depth, when it is 12 feet deep i in centre ; forma: 
tion level 17 feet above bed of river. 

135 miles.----Stream 100 feet wide, 4 feet deep at low water, 11 feet at flood ; bell 
to formation 36 feet. U 

1415 miles.—Stream 75 feet wide, 5 feet deep at low water, 14 feet at flood, when 
it over flows its banks 2 to 3 feet ; hed to formation, 20 feet. 

1424+ miles.---Low flat flooded by back water from the Fraser, requiring trestle 
work 700 feet long, height from bed to formation level, 28 feet. 

The timber on the flats and benches is generally spruce and balsam with cedar of 
large size; on the slopes it is spruce, cottonwood and _ birch. 


¥ 

Section 4—Across the Peninsula included within the bend of the Fraser, 181 to 228 miles, 
- 

The Cariboo range,which, near Téte Jaune Cache, is five to six thousand feet above 

the level of the Fraser v alley, diminishes in height as we descend the river, till near 
the Grand Rapids it is about 2,000 feet; the hills here recede from the river abruptly, 


and the peninsula included within the great bend of the Fraser, diminishes 
gradually trom 300 feet above the level of the river to low flats partially covered at 
hi h water. 

rt q At the Grand Rapids the line leaves the valley of the Fraser and takes a 
‘more westerly course along the base of the foot hills of the Cariboo Range, 
and at the 228th mile it again reaches the Fraser Valley and crosses the river at 
Canyon Pass, about twenty-one miles above Fort George, and twenty above the mouth 
‘of the Stewart. 

The altitude of the line at the head of the Grand Rapids (181 miles), is 2,065 
feet above sea level; thence, the rise to the plateau of the peninsula is 305 feet, at the 
189th mile. In this rise, the maximum gradient is 1 per 100, of which there is an 
aggregate length of 35 miles; from this the plateau is slightly undulating to the 208th 
mile, and the gradients are easy. 

. The altitude of the last point is 2,315 feet; from this, the line descends by a 
narrow valley to that of the Wiilow River which is reached at the 212th mile with 
a gradient of 1 per 100 for 3 miles. 

The altitude at 212 miles is 2,110 feet; thence, the descent to the Fraser is 

nearly uniform, with easy gradients. 
_ _ The altitude of the line at the crossing of the Fraser (228 miles), is 1,932 feet; 
and that of the river at highest flood, 1,908 feet. The aggregate length of the maxi- 
mum ascending gradients on this section, going east is 68 miles; going west it is 
5°7 miles; the character of the works may be classed thus :--- 

Light work, 19 miles. Moderate work, 20 miles. H eavy work, 8 miles. 

The heavy works are excavations in clay, with a small quantity of rock. Of the 
20 miles of work classed as moderate, the excavations will average under six feet 
in depth, but there is a small quantity of rock in some of them, and in the valley of 
Willow River a considerable quantity of piling and rip-rap will be required to pro- 
tect the line from the overflow of the river at very high floods. 

The following are the principal streams to be bridged :— 

At 205% miles the Bear River is crossed at a canyon 200 feet deep, and will 
require a bridge of one span of 260 feet across: the chasm, with some bridging 
70 feet high in approaches. 

There are three crossings of the Willow River, the channel of which is 200 feet 
wide and 7 feet deep at the centre, but at high floods the banks are overflowed to a 
depth of 2 to 3 feet. To give free passage to drift timber, three spans of 100 feet, 
will be required at each crossing; the mean height from bed of stream to formation 
level, at the first crossing, is 12 feet; at the second 15 feet, and at the third 18 feet, 

At Canyon Pass, 228 miles, the River Fraser is confined by a mass of solid 
granite on each side; the depth at low water is 22 feet, and at the high floods of 1876 
it was 39 feet. 

_ The bed is believed to be rock, covered with a thin layer of gravel, and the 
height to formation level is 62 feet. 

he timber on this section is principally spruce and balsam. The greater por- 
tion of it is under 12 inches diameter, but larger sizes can be obtained on the slopes. 
In the valley of Willow River the timber is principally cotton-wood of large growth. 


ON THE CENTRAL PLATEAU. 
Section 1.—Crossing of the Fraser to the mouth of the Chilacoh, 228 to 257 miles. 


The banks of the Fraser from this point, down very nearly to the River Stewart, 
20 miles, are high benches of clay and gravel, very much broken and intersected, 
by narrow deep ravines, and land slides frequently occur during or after high floods; 
the line has therefore been carried well up the slopes of the valley and across the 
tongue of high land in the angle between the Rivers Fraser and Stewart. 
At 2295 miles, the line crosses the Salmon River, where it 1s 200 feet wide and 
10 fect deep in mid-channel at high floods, when its right bank is overflowed to a 
i 
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depth of 3 feet. Height from bed of stream to formation level, 20 feet; altitude o 
the latter, 1,917 feet above sea level. 

Up to the 233rd mile, the gradients are easy and the works will be light, bu 
from this point the line commences to rise up on the slopes of the valley with 
gradient of 1 per 100 for nearly 4? miles, with a short length of level in the middle 
At 238% miles the altitude is 2,212 feet, where the line begins to descend to th 
Valley of the Stewart, reaching the bottom flat of that valley at 246 miles an 
crossing the river at 249 miles, which is here 400 feet wide, 12 feet deep at low wate 
and 22 feet at flood. Height from bed of river to formation level, 63 feet; altitud 
of the latter, 1,947 feet above sea level. 

Thence, the line follows the right or south bank of the Stewart, with eas 
gradients, to the mouth of the Chilacoh, at 256% miles. The total length of th 
maximum gradients of L per 100 on this section rising west is nearly 64 miles 
rising east it is 34 miles. 

Between the 23 3rd and 240th miles the works will be re consisting of dee] 
excavations in clay and gravel, high embankments, and bridging numerous dee, 
ravines; on three miles more, 243 to 246 miles, the works will be moderate, and 01 
the rest of the section they will be very light. There are no rock cuttings on thi 
section. The timber on the banks of the River Stewart is principally spruce anc 
small black pine. 

The line from Bute Inlet to the mouth of the Chilacoh is described in my repor 
of the surveys of 1875; but a re-survey has been made in the canyons of the Cascad 
Mountains, and the levels have been corrected. It will be better to continue the pre 
sent description and mileage through to the coast. 


Chilacoh Section, 257 to 290 miles. 


The altitude at the junction of the Chilacoh and Stewart valleys, 286% miles, i: 
2,065 feet; thence, the line follows up the Chilacoh valley 33 miles, in which distance 
the rise is 182 feet, or 55 feet per mile; but the gradients, though generally easy 
are variable, and from the 272nd to the 274th mile, where the line has been carrie 
well up the slopes of the valley to avoid landslips on the river bank, there is ; 
gradient of 1 per 100, two miles in length, rising westwards; and at the 289th raile 
where the line drops to cross the river, there is a like gradient, 3,000 feet i 
length, rising eastward. 

On the first three miles the work will be rather heavy, some of the cutting 
running over 30 feet in depth, but these are short and generally in sand ane 
gravel; only three of them are in loose rock. 

From the 260th to the 272nd mile the excavations and embankments will b 
very light, but there will be several diversions of the river, making an aggregat 
length ‘of 4,000 feet, and three crossings of the same, each requiring a bridge o 
one span of 100 fect, with some shorter spans in the approaches. On the nex 
five miles the excavations will be rather heavy, but chiefly in sand and gravel. 

From 277 to 289 miles, the works will be light, but on the next mile ‘the lim 
crosses the valley, requiring aa embankment 2, 200 feet in length, and 30 feet high 
and a bridge giving a clear opening of 100 fect. The altitude of formation level a 
this point 1s 2 237 ‘feet. 


Section 2—Across the divide, between the Chilacoh and the Blackwater, 290 to 312 miles 


The line ascends the slope of the divide, between the Chilacoh and the Blackwatet 
by a serpentine course, and reaches the plateau at 299 miles, where the altitude is 
2,598 feet. In this length, there are two gradients of 1 per 100, aggregating 5% miles 
with stretches of level and easy g evadients between them. 

There are four ravines to be filled up or bridged; the largest of these is 11 
deep, 500 feet wide at the top, the slopes meeting at the bottom, 
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| The smallest is 60 feet deep, breadth at top 300 feet, the slopes meeting at the 
bottom. 
From 299 miles, the line takes a direct course across the plateau, to the valley of 
the Blackwater, which it reaches at 308 miles, with easy undulating gradients, cross- 
ing the telegraph line* near the 302nd mile, at which the altitude is 2,683 feet, The 
work on this length will be light. The formation is sand, gravel, and boulders, and 
there will be no deep cuttings. 
_ From the 309th mile, the line descends obliquely the steep slope of the valley of 
the Blackwater, with a gradient of 1 per 100, reaching the bottom flat at the 312th 
mile. On this length there will be some heavy rock side-hill cuttings, and two 
tunnels in volcanic rock, one 600 feet, and the other 1,300 feet in length. 

_ The timber between the Chilacoh and the Blackwater, is principally small black 
pine on the high grounds, mixed with a small quantity of Douglas fir of large 
growth. On the low grounds, it is principally spruce and cotton-wood, 


Section 3, Blackwater Valley, 312 to 327 miles. 


_ The altitude at 312 miles is 2,542 feet; thence, the line follows up the valley of 
he Blackwater to the mouth of the Nazco, at the 327th mile, where the altitude is 
1,680 feet, making a rise of 138 feet in 15 miles; but a portion of the valley is narrow 
ind crooked, and to avoid heavy works, the maximum gradient of 1 per 100 has been 
ised for one mile in length rising eastward, 
__ A length of about four miles of this section js on a formation of volcanic rock, 
nd the cuttings will be rather heavy; the. balance is principally on gravel and 
oulders, with rock underlying. | 

The line crosses the river three times. First,—--At 3174 miles, where the breadth 
f the river is 200 feet, depth 12 feet at flood, height from bed to formation level 46 
set. Second,----At 318} miles; breadth at flood 300 fect; depth 10 feet ; height from 
ed of river to formation level 42 feet, Lhird,----At 320 miles; breadth at flood, 150 
et; depth 7 feet ; bed of river to formation level 17 feet, The timber on this section 
small black pine, cottonwood and Spruce on the lower grounds ; on the high slopes 
1s Douglas fir and yellow pine. 


Section 4----The lower portion of the Nazco Valley, 32% to 370 miles. 


_ The Nazco, from its mouth to the foot of the canyon atthe 370th mile, is a fine 
Jen valley with extensive natural meadows on the banks of the river, interspersed 
ith groves of Spruce, black pine and cottonwood, generally of small growth; 
ouglas fir and yellow pine are thinly scattered on the slopes. 

_ The altitude at the mouth of the Nazco is 2,680 feet, and atthe foot of the canyon 
990 feet, giving a rise of 310 fect in 43 miles; so that the gradients throughout are 
sy, the highest being 0.5 per 100, 26.40 feet per mile. 

On some portions of this section there will be rock cuttings, more especially on 

eshore of Lake Nazco, from 364 to 368 miles, But the line has been run to shorten 
stance as much as practicable, and to keep off the low lands which are subject to 
erflow; so that there are points at which it may be found desirable to make short 
Viations in order to reduce the quantity of rock excavations. The balance of the 
rks will be light. 
_ The line crosses the Nazco seven times; the two lower crossings are 200 feet 
dé, 9 to 12 feet decp at flood, and the height from bed of river to formation level 
feet. The next four crossings are 128 feet wide, 8 to 12 feet deep at flood, and 20 
tfrom bed to formation level. The last crossing is 100 feet wide, 10 feet deep, 
1 22 feet from bed of stream to formation level. 
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* The telegraph trail here alluded to, was made by the Western Union Telegraph Co., in 1865, 
a view of establishing telegraphic communication with Europe, va Alaska and Russian territory ; 
was abandoned on the successful completion of the Atlantic Teiegraph Cable, in 1866, 
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Section 5.—Nazco Canyon, 370 to 378 miles. 


From 370 to 378 miles the line is through the Nazco Canyon, with an almo 
continuous gradient of L per 100, and with curves of 5,730 feet to 1,433 radius. Tt 
upper part of the canyon is composed of basaltic rock; the lower part is conglomorat 

There will be heavy rock cuttings throughout the canyon, and a bridge of a I 
feet span over the river; height from bed to formation level 42 feet. 


Section 6.—On the Plateau between the Nazco and Chilicotin Ruvers, 378 to 407 miles 


The course of the line is now 8.8.W. along the margins of Lakes Tehusinilt 
Zazatee and Nestachee, with easy undulating gradients; the altitude near the we 
end of the last lake, at 384 miles, is 3,475 feet. Thence, the line takes a south-wester 
course across the plateau to the Chilicotin Valley, crossing the river at the 407 
mile near the foot of Chisicut Lake. The altitude of this point is 3,295 feet at form 
tion level, which is 58 feet above the bed of the river. 

The gradients over this length of 29 miles are undulating and easy, except — 
descending the slope of the Chilicotin Valley, where there are two lengths of 1 per 10 
aggregating 1} miles, with a long stretch of level between them. 

The whole of this section is over an arid country of sand, gravel and boulder 
and the works will be very light. | 

From this point, the line takes a general southerly course, ascending the weste: 
slope of the Chilicotin Valley obliquely with easy gradients, the maximum bei 
0-85 per 100, or, 4°88 feet per mile tor a mile and three-quarters in length. It reach 
the highest point of the plateau which divides the Chilicotin Valley from the bas 
of Lake Puntzee, at the 413th mile, where the altitude is 3,472 feet. From the £16 
mile the line descends obliquely the western slope of the basin of Lake Puntze 
reaching the head of the lake at the 4233rd mile, and thence follows a narrow pa 
into the valley of the Chilancoh, crossing the river at 4274 miles, which is here 39 fe 
wide. The height from formation level to the bed of the river is 37 feet altitude 
formation ; by revised surveys, 2,985 feet above sea level. . 

On the whole of this section the aggregate length of the maximum gradient 
1 per 100 is two miles rising eastwards, the maximum rising westwards is 0°85 per 1 
for 1¢ miles. eS "tg 

On eight miles of this section there will be rather heavy cuttings and embat 
ments, chiefly in gravel and boulders, with solid rock cropping up at a few points ; 
the balance the works will be moderate. | 

The timber is chiefly small black pine, interspersed with a small proporti 
of Douglas fir of better quality. 


Section 7---The Chilancoh to the Summit of the Divide, 407 to 452 miles. 


From the Chilancoh the course of the line is south-west, ascending, by a depr 
sion, what appears to be the ancient bed of a river to the level of the plateau with s 
gradients, of which there are two lengths of the maximum of 1 per 100, maki 
together 44 miles. At 442 miles the altitude Is 3,450 feet above sealevel. Then 
the line follows the same depression in the plateau with casy undulating gradie 
to 452 miles, where it reaches the summit or divide from which the waters fl 
eastward to the Fraser, and westward to Bute Inlet. The altitude of this po 
is 3,505 feet. . 

his section, from the Chilancoh, 4273 miles, to the head of Eagle Lake, 44 
miles, is broken with ridges of sand, gravel and boulders, and indented with hollo 
and dry beds of ponds. The works will not he heavy till after reaching Eagle La 
along the shore of which, seven miles in length, there will be a considerable quant 
of rock cutting. | 

The country is of the same character as that east of the Chilancoh ;_ the tim’ 
being principally small black pine in the valleys, with Douglas fir of fair size é 
quality on the adjoining hills. i 
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IN THE CASCADE MOUNTAINS. 
Section 1.— Watershed to the foot of Lake Tatlayacoh, 452 to 484 miles. 


From the summit, the line descends the valley by a stream and series of small 
lakes on a course generally south to 4714 miles, where it reaches the shore of Lake 
Tatlayacoh, about 24 miles from itshead. The altitude at this point is 2,760 feet, and 
that of the Lake 2,717 fect; the gradients are continually descending from the 
summit, and there is an aggregate of 11 miles of the maximum of 1 per 100. 

_ ‘The line now follows the eastern shore of Lake Tatlayacoh in the same southerly 
direction, to its outlet at 484 miles, with easy undulating gradients. 

_ From the summit at 452 miles to 463% miles, the works will be light, the cuttings 
hot deep, and principally in gravel, sand and boulders, with some loose rock. 

_ ‘The heaviest works will be in the crossing of two ravines, one 114 feet deep and 
00 fect wide at the top, the other 113 feet deep and 400 feet at top ; in both, the slopes 
meet within a few feet at the bottom. 

At 4634 miles the line is entering into the Cascade Mountains, and the works 
rom this point to the outlet of Lake Tatlayacoh will be heavier, as a large portion 
sf the excavations will be in rock, though they will not be deep, except for a mile at 
he foot of the Lake. 

_ At 481 miles the line crosses the Chesee River, a glacial stream 100 feet wide, 
apid, but not deep. 

__ he timber on the slopes of the valley is principally Douglas fir, and on the shore 
f the lake there is a considerable quantity of good size and quality. 

Lake Tatlayacoh collects the numerous streams that flow down the sides of the 
hountains ; and its outlet, at 4841 miles, is the east branch of the Homathco. 


Section 2—Lake Tatlayacoh to the head of the Homathco Canyon, 484 to 496 miles. 


Here we are fairly into the Cascade Mountains and the Homathco valley ; from 
us, down to the foot of the Waddington canyon, at 516 miles, is very contracted. 

The altitude of the line at the outlet of the lake (4844 miles) is 2,728 feet; and 
‘om this point it descends 514 feet in 115 miles, equal to 44-7 feet per mile; the 
titude at the 496th mile being 2,214 feet. But the descent is not uniform, there 
sing a maximum gradient of 1°5 per 100, equal to 79:2 feet per mile, for a mile and 
quarter; one mile of 1:25 per 100, equal to 66 fect per mile; 1.32 miles of 1:10 per 
1), equal to 58 feet per mile; and 2.2) miles of 1 per 109; 0.67 miles level. The 
ance from 0-20 to 0-76 per 100. 

On this section, there will be four miles of heavy rock excavations and several 
Versions of the river, three miles not quite so heavy, and the balance will be 
oderate and light work. 

The Homathco River, near the outlet of the lake, is 100 feet wide, five feet deep 
‘flood, and the bed of the stream 23 feet below formation level. At the 488th mile 
é line crosses Ottarasco River, a glacier fed stream 100 feet wide; height from bed 
‘Stream to formation level 18 feet. 
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Section 3—Through the heart of the Cascades Mountains, 496 to 516 miles. 


_ From the 496th to the 516th mile, through the heart of the Cascade Mountains, 
é valley is contracted to a narrow deep ravine, the rocks of the mountain slopes 
Many places abutting on the river, and forming canyons through which the river 
shes impetuously, carrying down boulders and detritus from the mountains, 
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The following are the gradients given consecutively :—- 


Length in miles. Rate per 100. Rate per mile. 
DRO coneg cat an LOU eee ee ee 84:48 
Abr eg ek aert yi LN Nocatee eeere 105:60 
1 Bas Fe cea ade TG Ocsceone eee 87-12 
Oe Lae eatse ct cas wx WiGVelices.ccersdencs 
OO Meee vcaee 2200 estes eae 105°60 
Os (ete ee Bhs) bey paid 
BAD ce enan aes COU OR. cae: 105-60 
O19 ee eae 1 br Bess pert 7-61 
QeoS eevee ene 200 oes cae cds oaict 47°46 
Uc. teeees catecce | 6 RP ec 60°42 
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A great portion of the works on this section will be very heavy, consisting of 
deep rock excavations and high embankments, and a number of tunnels, a list of 
which is given below. . 

From 496 to 500 miles the line cuttings will not be heavy, but materials will 
have to be found to make up the embankments, the quantity of which will consider: 
ably exceed that of the cuttings. At several points, heavy rip rap or other works “ae 
be required to protect the embankments from the wash of the river at high floods. 

From 500 to 506 miles, the rock excavations will be very heavy, and will supply 
-material sufficient for the embankments. The line is here a considerable cise 

from the river and no protection works will be required. From 506 to 507 miles the 
works will be very moderate----chiefly light cutting and embankments. From 510 te 
516 miles the rock excavations will be heavy, with several tunnels through rock. 


List of Tunnels. | 

Feet in Length. H 

AG 407 eamiles Siok: occ eran ee ROR ee 100 i 
DOO FUO ey ei aetcran pacts. cadence een ee eters ame ‘ 150 
DUE = CO. wrin dine stave sot ace aed suem tows Cet aoa cee mes 250 
DOTI GO Cetus ost bes ore sten es mee sees areata res 200 
BO2Z GY dO. xcs eectacesecess acne asec d eee eneaaen 500 
HOA dO Tas ieee cteesse train teen eres t nega ttean 950 

DOB F VCO setast.ec cue en-au atencceesaautces seumemeenet 680 | 

SIS S dO ee ccestes hs eereeus cementite is tear. Monae 680 | 

a mero Mae eng er Re Tera bre caney tarts ar chek 1100 | 

DID MdOD fi crvatiw an ceca chess wae ences eecnes 1800 
POtaly savacuxs teens were ons rear ees 6350 


The streams to be bridged over on this section are rapid mountain torrents, fed 
from the melting snow and glaciers; their breadth and depth are given approxi 
mately at high flood, the breadth being taken at the surface of the water; but the 
channel often narrows to a few feet at the bottom, especially when in rock. 4 

4991, miles —River Nude, 75 feet wide, 10 feet deep; height from bed to forma 
tion level of railway, 20 feet. 

5004 miles.—River Cache, very rapid, 75 feet wide, shallow and overflows its 
banks, which, near the line, are formed by the detritus brought down by the stream. 
. will have to be diverted, and the works protected from snow-slides for 400 feet ir 

ength. 

5002 miles.—Stream in a rocky gorge, 70 feet wide, and 37 feet from bed 0: 
stream to formation. Snow slides down this gorge, and last year it was nearly filled 
up, the fall being unusually heavy. ¢ 
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507 miles.—West branch of the Homathco River, near the junction of the two 
branches, in a canyon between solid rocks, 140 feet deep from formation level to the 
bed of the stream. It will require one span of 150 feet, with piers 60 feet high, with 
200 feet trestle or bridging of small spans at each end 10 to 50 feet high. 

507% miles.—Teideman’s Glacier River is 160 feet wide, 8 feet deep, with rapid 
current ; height of bed of stream to formation level, 40 feet. 

5124 miles.—Rapid stream, 20 feet wide, 2 feet deep. 

| The timber from the outlet of Lake Tatlayacoh (4841 miles) to the foot of the 
Waddington Canyon at 516 miles, is Douglas fir, hemlock and cedar, with a sprink- 
ling of spruce and white pine, all of good size and quality, especially the Douglas fir, 
of which there are large quantities upon the slopes and elevated flats among the 
mountains. 


Section 5—Lower Valley of the Homathco to Waddington Harbour at the head of Bute 
k Inlet, 516 to 546 miles. 


| From the foot of the canyon the Homathco valley widens out to from one to two 
miles in breadth, its course is tortuous, but the general direction is nearly south. 

__ The river is a turbid, rapid stream in the summer months when it is swollen by 
the melted snow from the mountains. Its breadth at the foot of the Waddington 
canyon, 516 miles, is about 150 feet, but in its descent to the sea it frequently devides 
into twoor more branches enclosing low alluvial islands of gravel and light soil, 
covered with cottonwood, spruce and cedar. | 

____ ‘The river in winding through the valley alternately washes the base of the rocky 
‘slopes on either side and enters Bute Inlet on the west side of the valley, where the 
Tiver is fully 300 feet wide. 

__* The line is located on the west side of the valley, and the gradients are generally 
easy, the altitude at the foot of the canyon being 525 feet, of the river 460 feet, and 
at the inlet, 10 feet above sea level, giving a fall of 516 feet in 30 miles. But the 
gradients are not uniform, as the line at several places has been carried well up the - 
slopes to keep the works secure from the action of floods, and the maximum gradient. 
of 1 per 100 falling westward has been used to an aggregate length of about 4 miles. 
: The line runs alternately on alluvial flats or low benches where the works will 
be light, then on the face of the rugged rocky slopes of the mountains where the river 
washes its base. On this there will be a considerable quantity of rock excavation 
and the works will generally be heavy. 

The aggregate lengths of these alternate sections are :— 

: Hight miles on which the cutting will be principally in rock, and the works on 
the average rather heavy; 8 miles exvavations in sand and gravel, works moderate ; 
14 miles on low flats, where the embankment will be formed from side-ditches, and 
the works will be very light. 

The rock excavations on this section can be greatly reduced, as the line has been 
run to keep the works entirely out of the reach of the floods of the river; but it 
might be thrown closer to the river, and the rock from the excavations used for pro- 
tection works; or the rock cuttings might be altogether avoided by bridging the 
river three or four times; but this has not been thought advisable, as the current is 
very strong at high floods, the fall above tide-water averaging 25 feet per mile, and 
#t every flood great quantities of timber are brought down. 

4 The principal streams to be bridged are :— 

-} 516% miles—Rapid stream, 80 feet wide, 5 feet deep at flood. Height from bed 
¥% formation or grade level, 19 feet. | 

~ 5185 miles—Branch of Little Bella Coola, 90 feet wide, and 5 feet deep, height 
to formation, 18 feet. 

Main branch—200 feet wide, 7 feet deep. Height from bed to formation level, 18 
feet. This stream has brought down a large quantity of gravel and boulders from 
the mountain, raising its bed above the level of the valley, and dividing it into 
Several channels, 
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5213 miles—Rapid stream, 100 feet wide, and 10 feet deep. Height 16 feet fron 
bed to formation level. 

5254 miles—-Stream 60 feet wide, 6 feet deep. Height from bed to formation, § 
feet. 

529% miles—Stream 100 feet wide, 50 feet deep. Height from bed to formation 
14 feet. | 

544 miles—Homathco River, 200 feet wide, 20 feet deep at high tide. Heigh 
from bed to formation, 32 fect. 

The timber on this section is Douglas fir, and spruce of’ large size and 006 
quality; a great quantity of very large cedars, up to 12 feet diameter, generally hol 
low in the centre; with cottonwood and alders on the islands. ) 
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LINE No. 8 IN NORTHERN GROUP. 
FROM YELLOWHEAD PASS TO DEAN CHANNEL. 


This line would naturally branch off from the last described (No. 6) at the cor 
fluence of the rivers Nazco and Blackwater, 327 miles from Yellowhead Pass, anc 
follow up the Blackwater Valley with very easy gradients; but to avoid some heavy 
works and shorten the distance, it diverges from Line No. 6 at a point in the 
Chilacoh Valley, 280 miles from Yellowhead Pass; and taking a westerly course 
over arolling country it enters the Blackwater Valley at a considerable distance 
above the mouth of the Nazco, and follows it to its head; thence it crosses the divide 
to the Valley of the Salmon River, which it follows through the Cascade Mountains 
to Kamsquot Bay on the Dean Channel. | 


ON THE CENTRAL PLATEAU. 
Section 1---Chilacoh Valley, 280 to 294 miles. 


The altitude at the starting point (280 miles) is 2,212 feet above sea level, and 
for the first ten miles the gradients are almost continually ascending westwards 10 
reach the crown of a high tongue of land included within a sharp bend of the River 
Chilacoh. The altitude of this point (290 miles) is 2,608 feet, giving an average 
gradient of 29-6 feet per mile, but that of 1 per 100 has been used in two places, 
making together a length of nearly four and a half miles. 

Thence, the line descends to the upper part of the Chilacoh Valley, crossing the 
river near the 294th mile, at which the altitude at formation level is 2,399 feet. In 
this descent the maximum gradient of 1 per 100 has been used, for nearly a mile 
in length. ‘ 

Up to this point the works will be moderate, the excavations being chiefly in 
sand and gravel; no rock appears on the surface or on the banks of the river. % 

The river Chilacoh at this crossing is 100 feet wide, but it overflows its banks, 
and at high flood it is 200 feet wide, and 13 feet deep at mid channel. Height from 
the bed of the stream to formation level of railway, 45 feet. : 

The timber on this section is principally small black pine under one foot in 
diameter, much of it burnt. In the Chilacoh Valley, there is a large quantity of 
spruce of good size and quality. High up on the slopes and on the crown of the 
plateau Douglas fir is thinly scattered. 
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Section 2—Chilacoh to the Iscultaesly, 294 to 318 miles. 
h- 


The line follows the Chilacoh Valley on a westerly course 5 miles, thence sout 
westwards by a lateral valley and a low pass on depressions in the hills to the valley 
of the Iscultaesly, 


It reaches the summit of the divide at the 303th mile, where the altitude is 
2,954 feet; an ascent of 555 feet in 14 miles. The maximum gradient of 1 per 100 
§ used in 4 separate lengths, aggregating 44 miles. 

From the summit the line keeps the same south-westerly course in an almost 
lirect line over a rolling country crossing the river Natanicoh, a stream 25 feet wide, 
near the 315th mile, and the river Issultaesly at the 318th mile, near the foot of a 
small lake, where it is 150 feet wide at floods and 5 feet deep. Height from the bed 
ot the stream to formation level, 50 feet. 

_ The altitude at this point is 2,795 feet, showing a fall of 159 feet in 10 miles. 
On this there are three lengths of the maximum gradient of 1 per 100 falling west- 
ward, making an aggregate of 3 miles. The timber on this slope is small black 
ine. 

: The excavations on this section of 24 miles, between the Chilacoh and Iseul- 
jaesly, will on the first half be heavy but chiefly in gravel, with a small proportion 
Mf rock; on the other half they will be moderate and chicfly in gravel. 


Section 3.—Iscultaesly to Blackwater Valley, 318 to 330 miles. 


From the Iscultaesly (318th mile) the line follows a generally westerly course 
across the divide between that river and the Blackwater, reaching the crown at 324 
miles where the altitude is 3,241 feet. In the first two miles the rise is 62 feet, and 
in the next 4 miles it is 84 feet, a rate of 96 feet per mile rising westwards. Thence, 
on the same course, it descends obliquely the slope of the valley of the Blackwater, 
reaching the bank of the river at 330 miles; altitude, 3,056 feet. 

_ On this length there is a gradient of 1 per 100 for three-quarters of a mile; the 
rest being very easy. 

The works on this section will be moderate, the excavations chiefly in sand and 
gravel. The timber is black pine of fair size, with groves of cottonwood on the 
slopes, mixed with Douglas fir of good size. 
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Section 4----Blackwater Valley, 330 to 379 miles. 


From the 330th mile the line follows up the north branch of the Blackwater on a 
veneral course nearly due west, and crosses the river near the 356th mile, where the 
altitude is 3,139 feet. Thence it follows the south side of the valley up to the 379th 
mile, where it re-crosses the river. The altitude at this point is 3,362 feet. 

__ The river between these points expands at intervals, forming a series of narrow 
lakes, the principal of which are Kluscoil, 5 miles in length; Euchinico, 9 miles; 
Kushia, 5 miles, and Thrascha, 11 miles. 

The slopes on the north side of the valley, which are more exposed to the sun, 
have a park-like appearance. They are covered with bunch-grass and wild pea-vine, 
interspersed with groves of aspen and straggling Douglas fir. The other side of the 
valley is more densely timbered with spruce of good size on the lower grounds, black 
pine, aspen and Douglas fir on the slopes. 

The gradients on this section of 49 miles will generally be easy, the rise being 
306 feet. There is only one piece of 1 per 100, a mile and a half in length on a 
rapid part of the river. The works will be moderate throughout, the heaviest being 
on the shore of Lake Thrascha near its outlet. I+ would improve the gradients, 
reduce the works and avoid two crossings of the river if the line were carried alto- 
gether on the north side of the valley. The river at flood is 150 feet wide and five 
fect deep. 
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Section 5—The Upper portion of the Blackwater Valley, 379 to 403 miles. 


From the 379th mile the line keeps the same general course on the north side o 
the valley to the Forks at389 miles. The main branch comes from a snow-clad mountail 
to the south-west, but the line follows the branch from the west which flows out of Lake 
Eliguck at 398 miles, altitude 3,575 feet. Thence it runs north-westwards along th 
north shore of the same, 3 miles to its head, and follows the same course two mile 
at the foot of a range of basaltic columns along the north shore of a small lake 
which is the highest source of this branch of the Blackwater; at 403 miles it reache: 
the summit of the divide between the Blackwater and Salmon Rivers, the altitude of 
which is 3,660 feet, giving a rise of 298 feet in 24 miles. The gradients are undu 
lating but generally easy. The works throughout this section of 24 miles will be 
light. 


Section 6----On the Crown of the Plateau, 403 to 417 miles. 


From this point the line makes a serpentine course by a chain of small lakes on 
the plateau, with easy undulating gradients touching Lake Gatcho, one of the largest, 
at 414 miles, altitude 3,495 feet, and reaches Lake Lilly at 417 miles, where the 
altitude is 3,510 feet. 

The works on this section will be moderéte, the cuttings chiefly in gravel with a 
small proportion of rock. 


Section 7----Salmon River Valley, 417 to 4354 miles. 


From this point the line begins to descend to the valley of the River Salmon 
reaching the bottom near the river at 4314 miles, altitude 3,017 feet, making a fall 
of 493 feet in 145 miles, with variable undulating gradients, of which there are four 
lengths, of a maximum of 1 per 100, aggregating 83 miles. 

Thence, the line follows the right or north bank of the river with easy descend- 
ing gradients to 4353 miles, where it crosses the river. The altitude at this point is 
~,985 feet; breadth of the river 200 feet ; depth at high water, 13 feet; height 
from bed to formation level, 40 feet. | 

The works on this section will be light and moderate, the excavation will be 
chiefly in gravel, with a small proportion of rock. The timber is small black pine, 
poplar and spruce. . 

IN THE CASCADE MOUNTAINS. 


Section 1---4354 to 4744 miles. 


q 

Here the line enters the foot hills of the Cascade Mountains, and the valley 
becomes very narrow, till at 4374 miles it contracts to a rocky canyon, and the 
river falls so rapidly that the line can no longer follow its bank: it is therefore carried 
along the rugged slopes of the hills high above the river for six miles, where it takes” 
a more southerly course by a chain of small lakes in a parallel valley. It re-enters 
the main valley at the 448th mile, and gradually descends to the river, which it 
re-crosses at 4547 miles, near Yaltesse or the Salmon House. ‘ 

At this point, the line enters the Superior ranges of the Cascade Mountains, and 
follows the right bank of the river to the head of canoe navigation at 470} miles 
where it again crosses the river and follows the left side of the valley to the 486th 
mile. There it recrosses in a canyon, and reaches tide water in Kamsquot Bay at 
488 miles from Yellowhead Pass. 

The altitude at 435} miles is 2,985 fect, and thence to 438 miles the gradients 
we undulating and easy, the altitude at the latter point being 3,020 feet. From this 
point the following gradients are given consecutively :— 
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Section 2—4743 to 486 miles, to Terminus at Kamsquot Bay. 

The last of the steep gradients ends at 4744 miles, where the altitude is 425 fect 
ibove sea level, and that of formation at the términus 10 feet, making a fall of 415 
eet in 133 miles. The descent is continuous, with. variable gradients, there being 
ive lengths of the maximum of 1 per 100, making together 33 miles. The rest of 
he gradients are easy, with a considerable proportion of level. 

_ The works on these two sections of 52 miles through the Cascade Mountains, 
nay be divided as follows:—18 miles of very heavy work, chiefly deep cuttings in 
ock, embanking and bridging deep ravines, and a number of tunnels through rock. 

These heavy works are chiefly between the 438th and 456th mile, and in the 
hort canyons between the 485th and 486th mile, and include the following :— 


List of Tunnels. 


No. 1, at 4474 miles,’ length .............. 1,300 feet 
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The principal bridges that will be required are : — 

At 438} miles. —River Punchusco, a rapid stream, in a gorge 92 feet deep, 4( 
feet wide at ‘top, 160 feet at bottom. 

4404 miles.—Ravine 120 fect deep, 600 feet wide at top, sloping to a few fe 
at bottom. 

448 miles.—Ravine 200 feet deep, 700 feet wide at top, and a few feet wide : 
bottom. 

4487 miles.—Ravine 150 feet deep, 200 fect wide at top, 20 fect at bottom. 

4504+ miles.—Ravine 125 feet deep, 200 feet wide, on a bench 35 fect below form: 
tion level of railway. 

4542 mlies.—Second crossing of the Salmon, gorge 150 feet deep, 600 fe 
wide at ruDs 200 feet wide at bench, 85 feet below the formation level of the railwa: 

4704 miles—Third crossing of the Salmon; formation of railway to bed « 
river, 68 feet, requiring 700 feet of bridging over the river, and 800 feet in approache 
40 feet high. 

472% miles.---Snow-slide in ravine 25 feet deep, requiring a bridge of one span ¢ 
200 feet. 

4734 miles.—Snow-slide in ravine 28 feet deep, will require bridge of one span ¢ 
200 feet. 

486 miles.---Third crossing of the Salmon in canyon 80 feet deep, 175 fe 
wide. Will require a bridge of one span of 175 feet. 

The curvature on this section is 47 per cent. of the whole; the sharpest curv 
is 955 feet radius. 

The timber is chiefly spruce, cedar and cottonwood of large size on the flats, an 
Douglas fir of good size and quality on the slopes; all increase in size in descendin 
towards the sea. 

Kamsquot Bay is six miles from the head of Dean Inlet, and is well sheltere 
from the strong winds blowing up and dowa the valley. 

It has a frontage of over two miles in length, well suited for wharfage, and we 
sheltered, but only a narrow belt parallel to this for anchorage, as the water at 
short distance from the shore becomes very deep. 

The Indians told us that ice forms from the head of the inlet down to this bay 
and is sometimes sufficiently strong on the bay itself to bear a man’s weight ; but neve 
below it. 


ALTERNATIVE LINE FROM THE CHILACOH TO THE CASCADE MOUNTAINS 


This branches off from the line No. 6 near the junction of the valleys of th 
Nechacoh and Stewart, 256 miles from Yellowhead Pass, and follows up the rigk 
bank of the Stewart in a westerly direction to its confluence with the Nechae 
at the 291st mile. The formation at the starting point is 2,003 feet above sea-leve: 
and about forty feet above the Stewart; while at the 291st mile the formatior 
is about forty-five feet above the river, and 2,138 above sea-level; giving a rise i 
thirty-five miles of only 3% feet per mile, but the gradients are undulating and ther 
are two miles of 1 per 100 rising westwards. i 

The works on this section will be moderate, the excavations being principally i 
gravel. 
~The principal streams to be bridged are the Chilacoh at the 257th mile; 15 
feet wide, and a stream fifty feet wide at the 263rd mile. 

From the Junction of the Stewart and Nechaco Rivers, the valley of the late 
takes a bend to the north-west; to avoid this the line crosses over the plateau in ] 
south- eer direction. 

From the 291st mile the line follows up the Valley of the Nechaco to the 3030 
mile, where it commences to ascend the hill-side, and at the 304th mile enters th 
Valley of Tsinkut Creek, which it follows to Tsinkut Lake at the 311th mile. Ele 
yation of ake, 2,385 fect, and formation, 2,438 feet above sea-level, 
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_ In this distance of twenty miles, the rise is 305 feet, with varying gradients; 
there are two miles of 1 per 100 rising west. 

About four miles of this section will have heavy works, including 4 mile of pro- 
tection near the 291st mile, where the toe of the bank touches the river. The 
palance of the works will be light. 

_ There is a stream fifty feet wide to be bridged at the 294th mile, and Tsinkut 
creek, seventy-five feet wide, at the 307th mile. 

| _ From the outlet of Tsinkut Lake, the line passes along the north sides of that 
md Nodki Lake, and to the south of Tachick-Lake. It then crosses a rolling plateau, 
(0 the 332nd mile, where it reaches an elevation of 2,722 feet above sea level, and 
poters the valley of astream fifty feet wide, flowing south-westwards to the Nechico. 
E The gradients on this section are undulating, with four miles of 1 per 100 rising 
west, and 14 mile rising east. 

___ On about six miles the works will be heayy, and on the remaining fifteen they 
vill be light. 

i At ne 318th mile, Stoney Creek has to be bridged; it is 150 feet wide, but very 
hallow, and the bottom covered with boulders. 

_ Between the 311th and 324th miles, the telegraph trail is crossed and recrossed 
everal times. 

| After passing the summit at the 332nd mile, the line ascénds the valley of the 
reek above-mentioned for twelve miles, and again enters the valley of the Nechaco at 
he 344th mile. The elevation of formation at this point is 2,443 feet above sea level : 
ing a descent of 274 feet in twelve miles; but as most of this has to be made 
tween the 335th and 339th miles, a gradient of 1 per 100 is required for about four 
niles on this section there will be four miles of heavy work, and eight of medium. 
\ stream 75 feet wide, is crossed at the 339th mile. 

__ On entering the valley of the Nechaco at the 344th mile, the formation is about 
90 feet above the level of the river. The line then runs in a south-westerly direction 
long the face of the side-hill, in some places two or three miles back from the river, 
9 the 362nd mile, where it again approaches it; elevation of formation, 2,664 feet 
bove sea level. . 

_ The gradients on this section undulate, and include 22 miles of 1 per 100 rising 
est; and 1? miles rising east. 

_ There will be six miles of heavy works and 12 of medium, with very little rock, 
Me ravine has to be crossed 80 feet high and 1,000 feet wide. It is probable, how- 
ver, that the gradients could be improved, and the work reduced by running the 
ne on low benches close to the Nechaco River. The river flows through a canyon 
x 5 miles above this, and it was found necessary to run the line on the side hill 
metimes upwards of 200 fect above the stream, as far as the 370th mile. 

The gradients on this portion are easy and undulating, and the works will be 
ioderate, the cuttings being principally in gravel, There are no s'rcams of impor- 
= to be bridged, but one ravine has to be crossed 110 feet deep and 1,000 fect 
ide. 

_ At the 370th mile the formation is 2,651 feet above sea level, and about 60 feet 
ove the river. The line keeps close to the river, and follows it up to Nahtaleus 
ake at the 387th mile, where the elevation of formation is 2,665 feet above sea 
vel. 

The gradients are easy and undulating, and the work will be moderate, there 
‘ing only a small percentage of rock. About one mile of protection work will be 
quired, but it is probable this could be avoided if a revised survey were made. 

- At the 370th mile a stream 50 feet wide is crossed, and another of the same size 
the 380th mile. 

The elevation of Nahtaleus Lake is 2,658 fect above sea level, and the line 
irts along its south-eastern shore to the 393rd mile with easy undulating gradients ; 
e works will be rather heavy. The cuttings are principally in gravel, but 
me protection works will be required on bays of the lake. 

_ There are no streams of any consequence to be crossed on this length, 
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After leaving Nahtaleus Lake, at the 393rd mile the line follows up the Entiae 
River, reaching Entiatetachuck Lake at the 408th mile---elevation 2,981 feet above 
sea level, showing a rise in 15 miles of 323 feet--but on account of canyons on th 
river, undulating gradients have to be used, including 6 miles of 1 per 100 rising 
west, and 1 mile rising east. 

The excavations will be heavy, and generally in rock. 

The Entiaco River, 100 feet wide, is crossed 15 times, and will probably require 
to be bridged thirteen times. 

From the 408th mile the line follows the north-western side of Entiatetachuck 
Lake to the 416th mile, keeping well up on the slope to avoid bluffs on the margin 
of the Lake; and then up the Mntiaco River to the 418th mile, where it leaves i 
In this distance the gradients undulate, and have 1} mile of 1 per 100 grade rising 
east. | 

The cuttings will not be leep but a large proportion of them will be in rock. 

The Entiaco River is crossed twice between the 416th and 418th miles, but thy 
can be avoided by an alteration of the line. 

The divide, between the waters of the Nechaco flowing eastward to the Frase 
River and those flowing westward to Dean Channel, occurs at the 430th mile and i 
3.100 feet above sea level, the formation at same point being 3,105 fect. The asce 
from the 418th mile to the summit is 106 feet, but the line follows a depression in tk 
plateau with undulating gradients and at the 423rd mile attains an elevation of 3,14 
feet above sea level. There are two miles of a gradient 1 per 100 rising west ane 
half mile rising east. 

The works will be moderate, the cuttings being in gravel with a small propor 
tion of rock. No streams are crossed which require bridging. 

After passing the summit the line turns to the west and follows the north bank 
of Qualcho Lake and the creek of the same name to the 448th mile, where it crosse 
to the south bank and continues on that side to the 450th mile. Here the formatiotr 
is 2,768 feet above sea level, showing a descent in 20 miles of 337 feet, nearly all o 
which is made after passing the western end of Qualcho Lake at the 437th mile, b 
that there are 5 miles of a gradient of 1 per 100. e 

The works for about 4 miles on Qualcho Creek will be heavy, andthe res 
medium with little or no rock. The only stream to be bridged is Qualcho Creek, 5 
feet wide at the 448th mile. ; 

From the 450th mile the line bends to the south, passes close to the shore 6 
Tsigutlat Lake at the 454th mile and descending the valley of Iltasyouco River to it 
junction with the Salmon River, crosses the latter, and rejoins the line last describet 


at the 445th mile on that line and the 463rd on this. a 
The elevation of this point is 2,465 feet, being a fall of 303 feet in 13 miles, 01 
31 miles of which the gradient is 1 per 100 rising east. aS 
On this section there will be about five miles of heavy work, and on the balanet 
the works will be moderate. 2 
The Iltasyoueo is crossed at}454$ miles, and again at the 4564th mile ---it i 
200 feet wide in each place; the Salmon River is crossed at 461} miles, in a cany y 
150 feet wide with perpendicular walls of rock. af 
A loop line was explored, diverging from the line just described at the oe 
mile, which, after crossing the Chilacoh River, ascends rapidly till the level of th 
plateau is gained, and then it follows a very direct course to Tsinkut Lake, where! 
rejoins the line surveyed at the 311th mile, saving about 12 miles in distance. es 
For the first four miles, till the plateau is reached, the gradients would be stee 
and the works heavy. Afterwards, the line runs through a flat country with numel 
ous lakes. The gradients on this part would be undulating, and the works light. 
Between the 353rd and 371st miles a loop line was surveyed by a parallel valle 
which would cut off a bend of the Nechacoh and shorten the line five miles. T 
line, however, would entail a local summit 100 feet higher than the line befor 
described, requiring steeper gradients and about four miles of heavy works. Thei 
is also a ravine to be crossed 1,200 feet wide and 100 feet deep. f 
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There was an exploration made for an alternative line, which would turn to the 
vestward of the 419th mile, follow up Tizick Creek to Tizick Lake, and after 
passing over the summit at an elevation of about 3,050 feet above sea level, would 
lescend by Natouza Lake and a cross valley to Qualcho Creek, where it would rejoin 
he line before described at the 445th mile. The summit would be about 50 fect 
ower than that surveyed, and the gradients and works probably easier, but the length 
ybout the same. 

The two alternative lines first mentioned would, if both were adopted, shorten 
he distance about 17 miles, making the total length of the line almost the same as 
shat by the Blackwater. 

The timber throughout consists of black pine and poplar, with Douglas fir on the 
ridges, spruce in the swamps, and a few cotton-woods on the banks of the streams. 

The Indians have several small gardens on the shores of Noolki and Tachick 
Lakes and Stoney Creek, in which they grow potatoes, carrots and turnips. They 
also keep a number of milch cows. This can be done to advantage, as a large propor- 
tion of the country between the 311th and 324th miles consists of open prairies with 
a luxuriant growth of grass of various kinds. 


I have the honour to be, Sir, 
Your obedient servant, 


MARCUS SMITH. 
SanDFoRD FLEMING, Esq., 
Engineer in Chief, 
Canadian Pacific Railway. 


APPENDIX U. 


. 4 
CORRESPONDENCE, QUERIES AND NAUTICAL EVIDENCE RESPECTING THE HARBOURS AND 
WATERS ON THE COAST OF BRITISH COLUMBIA. a: 


+ tom 


The Colonial Secretary to the Governor-General of Canada. 


DowniInG STREET, 8rd J anuary, 1877. 


My Lorp,----With reference to my despatch, No. 347, of the 30th November, | 
have the honour to transmit to your Lordship the enclosed copies of letters from the 
Admiralty, forwarding the answers of various naval officers to certain questions 
propounded by Mr. Sandford Fleming relating to the selection of a site on the Pacific 
coast of a terminus for the Canadian Pacific Railway. 

These papers will no doubt be communicated to Mr. Fleming, who has recently 
returned to Canada. 

Tam, &e,, 
(Signed) CARNARVON. 
Governor-General, 
The Right Honourable 
The Haru or Durrerin, 
He, Cee Ga Ke, Bs. 


The Admiralty to the Colonial Office. 


ADMIRALTY, 27th December, 1876. | 


Sir,----T am commanded by my Lords Commissioners of the Admiralty to send 
you herewith, for the information of the Earl of Carnarvon, the answers which have 
_ been received from the naval officers named overleaf as to the best site for the 
terminus of the Canadian Pacific Railway on the Pacific Coast. | 

I am, &c., 


(Signed) VERNON LUSHINGTON, 


The Under-Secretary of State, 
Colonial Office. 
Vice-Admiral Hon, A. Cocnrane, 
Rear Admiral G. H. Ricuarps, 
Captain W. GRAnaAM, 
Lieutenant W. Conirns. 


Admiral Cochrane to the Admiralty. 


UnireD SERVICE CLUB, 
~ Patt Matt, 8S. W., 20th December, 1876. 


_ Si,----In reply to your letter of the 13th instant, containing directions to for- 
vard replies to certain queries by Mr. Sandford Fleming, Chief Engineer of the 
anadian Pacific Railway, relative to the question ofa site for the terminus of the 
ine on the Pacific Coast, I have the honour to request that you will be pleased to lay 
efore the Lords Commissioners of the Admiralty my replies forwarded herewith to 
he questions asked. 


I have the honour to be, Sir, 
Your obedient servant, 
_ ARTHUR A. COCHRANE, 
s ) Vice-Admiral. 
To Rear Admiral Roper Hatn, C.B., 
me Ac, Sic. SC., 
Secretary of the Admiralty. 


Admiral Richards to the Admiralty. | 


24 WARINGTON CRESCENT, 
20th December, 1876. 


q Str,—I have the honour to acknowledge your letter of the 13th inst., requesting 
hat | will reply to certain queries by the Chief Enginecr of the Canadian Pacific 
uilway. 

_I beg to return the paper containing these querics with such replies as the means 
ut my disposal have enabled me to offer. | 


I am Sir, | 
_ Your very obedient servant, 
GHO, HENRY RICHARDS, 


Retired Rear Admiral. 
Phe Secretary of the Admiralty, 
London. 


Captain Graham to the Admiralty. 


H.M.S. * Brirannra,” 
Darrmoutu, 17th December, 1877. 


- Sir,—l have the honour to transmit herewith the pamphlet containing Mr. 8. 
leming’s observations and queries; together with answers thereto, founded on the 
est of my knowledge. 
I have the honour to be, Sir, 
Your obedient servant, 
W. GRAHAM, 
Captain. 

he Secretary of the Admiralty, 

q London, 
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Ineutenant Collins to the Admiralty. 


H.M.S. “ CrocopILe,” 
PortsmMoutH, 18th December, 1876. 


Str,—In reply to the Commander-in-Chief's memorandum of the 14th instant, 
Admiralty letter, 

I have the honour to state that although I was some time serving in the wate: 
ot British Columbia, and was to 2 certain extent mixed up with the Canadian Pacif 
Railway, I am unable of my own knowledge to give such replies to the queries ¢ 
would be useful to Mr. Fleming, and satisfactory to myself; but should I be furnish 
with all the plans and charts, I would then be able to answer such questions as ref 
to distances, and would do so to the best of my ability. 


T have the honour to be, Sir, 
Your obedient servant, 


W. COLLINS, 
Senior Lieutenant. 


Admiral GrorcEe ELttior, 
Commander-in-Chief. 


Admiral Farquhar to the Admiralty. 


CARLOGIE, KINCARDINE O’ NEIL, 
20th December, 1876. 


Sir,—In compliance with their Lordships’ directions, contained in your let 
marked M, and dated the 13th instant, I now return the paper emanating from t 
Colonial Office, with such answers to Mr. Sandford Fleming’s queries as I am able 
give, only regretting that the answers are so indefinite. 


I have the honour to be, Sir, 
Your very obedient servant, 


A, FARQUHAR, 
The Secretary of the Admiralty, Vice-Admiral. 
Whitehall. 


The Admiralty to the Colonial Office. 


ADMIRALTY, 26th December, 1876. — 


Sir,—I am commanded by my Lords Commissioners of the Admiralty to send} 
herewith for the information of the Earl of Carnarvon, a letter from Vice-Admi 
A. Farquhar, with such answers to Mr. Sandford Fleming’s queries as he is able 
give relative to the site for the terminus of the Canadian Pacific Railway on— 
Pacific coast. 


I am, etc., 
(Signed) VERNON LUSHINGTON. 


The Under-Secretary of State 
for the Colonies. 


The Colonial Secretary to the Governor General, 


Downine Srreet, 6th January, 1877, 


My Lorp,—With reference to my despatch, No. 4, of the 3rd instant, I have the 
honour to wansmit to you a copy of a further letter from the Admiralty forwarding 
answers from Commander Pender to Mr. Sandford Fleming’s questions relating to 
the site for the terminus on the Pacific coast of the Canadian. Pacific Railway. 


= T have, etce., 


Be (Signed) CARNARVON. 
Governor General 
The Right Honourable 
x The Karu ov Durreriy, 
LARGER CON AG aan OM ey 


The Admiralty to the Colonial Office. 


ADMIRALTY, 4th January, 1877, 


_ Sir,—I am commanded by my Lords Commissioners of the Admiralty, to send 
you herewith, for the information of the Earl of Carnarvon, the report of Staft- 

mander Pender, the chief naval assistant in the Hydrographical Department, as 
the best site for the terminus of the Canadian Pacific Railway on the Pacific 
ast. ; 


— Staff-Commander Pender, from his 


experience as a surveying officer in British 
lumbia for many years, is well qualified to give an opinion upon the several points 
ecified in the printed memorandum of Mr. Fleming’s inquiries. : 

_ Tam to add that the Colonial Office has now been supplied with all the answers 
d reports culled by this Department from the naval officers who, in their Lord- 
ips’ opinion, were most likely to be able to give useful information on the subject. 


Tam, &c., 


a (Signed, ) LOBERT HALL, 
the Under-Secretary of State, 
~~ Colonial Office. 


The Colonial Secretary to the Governor General. 


} 


Downine Srreet, 7th April, 1877. 


_My Lorp,—With reference to your telegram of the 13th March, and to my reply 
f the 17th March, I have the honour to transmit to you herewith, for communica- 
nm to your Government, the replies which have been received through the Board of 
dmiralty from Captain Cator, R.N., of Her Majesty’s ship “ Defence,” (late of Her 
y's ship “Scout,”) to Mr. Sandford Fleming’s queries as to the site for the 
fminus of the Canadian Pacific Railway on the Pacific coast. 


I have, &c., 
| (Signed, ) CARNARVON, 
vernor General, 
The Right ILonourable 
3 The Karl of Dufferin, 
; K.P., G.C.M.G., K.C.B. 
a) 
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_ The Engineer in Chief to the Finance Minister of Canada. 
Lonpon, 6th November, 1876. 


My Dear SIR,— 
* “8 *K * *K 

There is one branch of the subject respecting which I had hoped to gain valuable 
‘nformation while in England. The officers of Her Majesty’s Navy on the Pacific 
coast, have, for many year's, had opportunities of acquiring important knowledge of 
the several harbours where the land lines are projected to terminate, the approaches 
thereto from seaward, as well as the anchorage for vessels at different points along 
the coast. , 

1 have not been able, so far, to obtain the desired information, but it is manifestly 
so important that every effort should be made to procure it. It is clear that no line 
through the mountains, however satisfactory in every other respect, could be viewed 
with favour, unless it led to an eligible harbour and terminal point on the coast. 

The Admiralty must be in possession of full information on this head; and I 
would suggest that application be made, in the proper quarter, in the name of the 
Canadian Government, for all reports, plans, charts and other documents which may 
exist. | 
The information is of very great importance, if not indispensable, to enable the 
Government properly to arrive at a decision with regard to the terminus and the line 
which the railway should follow. 7 

The several points on the coast of the mainland, where land lines, which we 
have under examination, terminate, are as follows:— 


1. Burrard Inlet. 5. Dean Inlet. 
2. Howe Sound. 6. Kitlope, Gardner Lalet. i 
3. Bute Inlet. 7. Kemano, Gardner Inlet. ¢ 
4, Bentinck Arm (North). 8. River Skeena. 


The application should, however, not be confined to information respecting these 
oints; it should embrace all that is known with regard to the various inlets and 
waters of the Pacific coast within the limits of British Columbia. q 


I am, my dear Sir, 
Yours faithfullly, 
SANDFORD FLEMING. 


The Honorable 


R. W. CARTWRIGHT, 
Finance Minister of Canada, 


The Engineer in C hief to the Under Secretary. 


EE ee 
fe NL RO ee oe ee eee 
Pla acca i cia ries acti ear 


97 BELsizE Park GARDENS, N.W., 
Lonpon, 29th November, 1876. — 


Sir,—The Hon. Mr. Cartwright, Finance Minister of Canada, requested me 
examine the charts of the coast of British Columbia, which you obtained from tr 
Admiralty a few days ago; and, in case it should appear that sufficient infermatiol 
was not furnished, with a view to the selection of a terminus for the Canadian Pacifi 
Railway, I was further requested to apply to you, in the hope that you might be ab 
to obtain it. 4 
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The charts placed in my hands do not furnish all the information required. [I 
called at your office yesterday to explain what was wanted. I had not the good 
fortune to see yourself personally, but the gentleman to whom I was referred con. 
curred in the suggestion that I should draw up a series of questions, to be submitted 
to all the officers, within reach, who have been in command of Her Majesty’s ships of 
war on the North Pacific Station, and who have had opportunities of acquiring infor- 
mation and forming opinions on the subject. 

I have now prepared a series of twenty-eight questions, with some prejiminary 
remarks, explanatory of their object. They are framed with a view of eliciting all 
the information which the Government of Canada require to enable them to come to 
a speedy determination on this important subject. I respectfully submit them for 
your consideration, 

I am, Sir, 

Your obedient servant, 

SANDFORD FLEMING, | 
Fingineer in Chief, Canadian Pacific Railway. 


R. G. W. HerBeErt, 
Under-Secretary of State for the Colonies, 


Ibservations and queries by Mr. Sandford Fleming, Chief Engineer of the Canadian 
Pacific Railway, relating to the question of a site for the Terminus on the line of the 
Pacific Coast. Submitted through the Colonial Office to the Admiralty, London, 
December, 1876 :— 


_ The Government of Canada has undertaken to establish a line of railway from 
she Atlantic side of North America to the coast of British Columbia, and has, during 
he past five or six years, made extensive explorations across the continent, with 
he view of reaching the Pacific Coast by a practicable and favourable line. 

_ Several routes, more or less practicable, have been discovered, and it is now 
mportant to obtain full information respecting the harbours, anchorages and 
ipproaches from the ocean, in order to select the most eligible terminal point for the 
ailway on the Pacific Coast. 

The railway lines which have been projected across the Rocky Mountain zone, 
ouch the navigable waters of the Pacific at the following inlets :— 

i 1. Burrard Inlet. 
. Howe Sound. 
. Bute Inlet. 
. Bentinck Arm, North. 
Dean Inlet. 
. Gardner Inlet. 
. Skeena River. 

In order that information may be elicited from competent authorities to guide in 
lecting a suitable terminal point for the railway, it is considered advisable to 
licit written replies to a series of questions herewith presented. 

_ It may be stated that while the immediate object of the proposed undertaking is 
) connect the Pacific Coast with the existing Canadian railway system on the 
tlantic seaboard by a line wholly within British territory, it is of primary impor- 
nce to select such a route and western terminus as will best command traffic, in 
a that the railway may uitimately become self-sustaining, or as little burdensome 
3 possible. 

: No local traffic now exists in any portion of the vast territory to be traversed 
the railway commensurate with the cost of the undertaking; it is the more 
‘portant, therefore, to give due consideration to “through trade,” and in estab- 
hing the railway, to select such a route and terminus as will afford the greatest 
° facilities for successfully competing with foreign routes for ocean-borne 
aiic, 
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The coast of the mainland of British Columbia extends from the 49th parallel of 
latitude to the 55th. Within these limits the seven inlets above mentioned are 
situated. This extensive coast may be reached from the open ocean by three main 
passages or channels, as follows: — 

Ist. A southern channel, extending between the coast of the United States and 
the southerly coast of Vancouver Island. | 
x eae. A northern channel, extending between the Queen Charlotte Islands and 

aska. 

3rd. A middle channel, extending between Vancouver Island and the Queen 
Charlotte Islands. 

Ocean-borne traffic may reach the coast of the mainland of British Columbia 
through either of these channels, and the first consideration which presents itself is 
with respect to the one whose geographical situation is most favourable for that 
description of trade. 

i eet on this head may be furnished in connection with questions Nos, 
y2 and 3. 

It will be observed in the questions which follow, that attention is drawn to 
some details in connection with the more northerly inlets. This is due to the incom- 
plete character of the charts of the coast north of Vancouver Island. 


QUESTIONS. 


Question 1—What is the distance from a common point on the Asiatic coast, say, 
Yokohama, to the centre of the Southern Channel, on a line drawn from Cape Flattery 
to Point Bonilla? | 

Question 2—What is the distance from Yokohama to the centre of the Middle 
Channel on a line drawn from Cape Scott to Cape St. James? 

Question 3.—What is the distance from Yokohama to the centre of the Northern 
Channel, on a line drawn from Cape Knox to Cape Muzon? 4 

Question 4.—What is the distance from the centre of the Southern Channel, 
(point defined in question No. 1) to the head of Burrard Inlet; and also to English 
Bay ? How much of these distances would ocean-going ships require to be towed? _ 

Question 5.—What is the distance from (point defined in No. 1) Southern Channel 
to the head of Howe Sound? How much of this distance would sailing ships, under 
ordinary circumstances, require to be towed ? , 

Question 6.—What is the distance from Southern Channel (point defined in No. 1), 
to Waddington Harbour, Bute Inlet ? How much of this distance would sailing ships 
require to be towed? 4 

Question 7.—Would the course of vessels to Burrard Inlet, Howe Sound or Bute 
Inlet, as alluded to in Questions Nos. 4, 5 and 6, in the event of hostilities with the 
United States, be exposed so as to render the approach to the terminus difficult or 
hazardous ? 

Question 8.—At what minimum distance would vessels have to pass San Juan 
Island or other islands or coasts of the United States, in their passage by the Southern 
Channel to Burrard Inlet, Howe Sound or Waddington Harbour. ; 

Question 9.—Could large sea-going ships, approaching by the Middle Channel, 
pass without danger or difficulty through by J ohnston’s Strait to Burrard Inlet, 
Howe Sound, or Waddington Harbour? . 

Question 10.—What is the distance from the Middle Channel (point defined in 
Question 2) to Burrard Inlet? How much of this distance would sailing ships haye 
1o be towed ? 4 

Question 11—What is the distance from the Middle Channel, ( point defined 
No. 2) to Howe Sound? How much of this distance would sailing ships require to 
be towed? a 

Question 12.—What is the distance from the Middle Channel (point defined No. 
2) to Waddington Harbour? How much of this distance would sailing ships require 
to be towed ? ; . 


i 
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Question 13.—What is the distance from the Middle Channel (point defined in 
Question 2) to the head of North Bentinck Arm, vid Fitzhugh Sound? How much 
of er distance would sailing ships, under ordinary circumstances, require to be 
towed ? 

Question 14.—What is the distance from the Middle Channel (point defined No. 

2) to North Bentinck Arm, vid Milbank Sound? How much of this distance would 
sailing ships require to be towed ? 
c Question 15.—What is the distance from the Middle Channel (point defined 
Question 2) vid Milbank Sound, to the anchorage near the head of Dean Channel, and 
_how much of this distance would sailing ships require to be towed ? 
Question 16.—On the coast north-westerly from Milbank Sound the chart indi- 
cates anchorages at Morris Bay, Cockle Bay, and at Port Blakeney. Also, on the 
course to Dean Channel and North Bentinck Arm, at Hampden Bay, and at Port 
John. Are you aware of other anchorages in these waters ? 
i Question 17.—What is the distance from the Middle Channel (point defined in 
Question 2) to the anchorage opposite Triumph Bay, Garden Inlet, vid Milbank 
Sound and Finlayson Channel? How much of this distance would sailing ships 
require to be towed ? 
| Question 18.—Besides the anchorages at Milbank Sound, mentioned in Question 16, 
_the chart indicates, on the course referred to in Question 17, anchorages at Nowish 
Cove, Klemtoo Passage, Carter Bay, Swanson Bay, Khutze, Aaltanhash, Klekane, 
_Fisherman’s Cove and Bishop’s Cove. Are you aware of other anchorages in these 
waters ? 
| Question 19.—W nat is the distance from the Northern Channel (point defined in 
Question No. 3) to the anchorage at Triumph Bay, Gardner Inlet, vid Principe 
Channel, Cridge and Verney Passages? How much of this distance would it be 
necessary to tow sailing ships? _ 
Question 20.--By the route described in the last questton, the chart indicates 
anchorages at Port Canaveral, Port Stephens, and at Coghlan; are you aware of 
other anchorages in these passages ? | 
Question 21.—What is the distance from the Northern Channel (point defined in 
Question No. 3) to Triumph Bay anchorage, Gardner Inlet, vid Brown Passage and 
Grenville Channel? How much of this distance would sailing ships require to be 
towed ? 
| Question 22.—Along the route described in last question, the chart indicates 
inside of Brown Passage, anchorages at Qlawdzeet, Refuge Bay, Cardena Bay, 
Stewart Anchorage, Klewnuggit Inlet, Lowe Inlet and Coghlan Anchorage. Are you 
aware of other anchorages in these waters ? 
| Question 23.—What is the distance between the anchorage opposite Triumph Bay 
and the anchorage at Kemano, Gardner Inlet? 
| Question 24.—What is the distance from the Northern Channel (point defined in 
Question 3) to Port Essington, near the entrance to River Skeena vid Brown Passage ? 
How much of this distance would sailing ships require to be towed ? ; 
Question 25.—Are you aware of other anchorages than those already mentioned, 
inside of Brown Passage and that in North Skeena Passage ? 

Question 26.-Generally, are there any objections of a climatic nature to any of 
the seven inlets herein specially alluded to, such as obstruction from ice? If so, to 
what extent do they exist in each case? as 
Question 27.—Mention any special advantages or disadvantages appertaining to 
‘any of the seven inlets herein alluded to, which have not been touched upon in the 
foregoing questions, and your replies thereto. -. : 
Question 28.—Having regard to naval and commercial considerations, mention 
the point on the coast which appears to you the most suitable for the railway termi- 
oe and designate the other points to which reference has herein been made, in the 


order of preference. 


_ The Admiralty has furnished Tanhins the Colonial office, the replies which follow 
from the undermentioned naval officers :— 
Vick-ADMIRAL Hon. A. A. CocHRANE. 
Rear-ApMiRAL C, H. Ricwarps. 
Vicr-ADMIRAL A. FARQUHAR. 
Caprain R, P. Cator. 
CAPTAIN W. GRAHAM. 
Starr ComMMANDER D. PENDER. 
LIEUTENANT W. Coutins. 


Question 1. What is the distance from, a common point on the Asiatic coast, say, 
Yokohama, to the centre of the southern channel, on a line drawn from Cape Plattery | 
to Point Bonilla ? 

Replies—ADMIRAL COCHRANE. .....+000008 (Guides eee ao DURE EES 

ADMIRAL RICHARDS.....2....-... : Ol waats cana toe 
ADMIRA, PARQUBAT 7, <0:.s5: 58 teece coro ee 
GAPTAIN GRAHAM s.9 3c. specssseeea noc ae ss oe ones anette oe Le 
CAPTAIN OATOR: On ct. deh bee eeoni cs cet eaee acetate ea cee eee 
COMMANDER. “PENDER.. cc teccccssocstacsesscsensurces soeesn eernee 0 mms 


LIEUTENANT COL TING ates brea err cern eee one eoee eooeee ae 


Question 2. What is the distance from Yokohama to the centre of the Middle q 
Channel on a line drawn from Cape Scott to Cape St. James ? 
Replies—Apmmnat COCHRANE, (asi PERE eerie othe i renee eae U0 mnie 
ADMIRAL eid ae eee fc eileen or en ee nO na 
ADMIRAL FARQUHAR ...ccssscsseeteceecessseescueeee seneeaeeree cateee 


CAPTAIN -GRABAM (70.0.0) cect eens tas es a teeeeee ee heat eaeseertne ond) 


CAPTAIN ATOR Rec cn er en a ble ores Ait ee 4,052 
CoMMANDER PENDER. eee ee ee cee 4,000 
LIEUTENANT CG TAL ING 2. s cece a tee eee ede ee ce eee ene nee eo e808 


Question 3. What is the distance from Yokohama to the centre of the Northern 
Channel, on a line drawn from Cape Knox to Cape Muzon? 


Replies— ADMIRAL COCHRANKE.......00seecccscceesscssssscecsraseseessesees 3,000 miles. 
ADMIBRAT RICHARDS. J..Gcccac easter: seeta ai ur tote ees epee ne 

A DMT ty MA ROQUHAR fic, s7n fe teak Sones an Me eae Feces 

Ci praTn (GRATEAM 20 nis ON esi SORE VW reo ceca Oe 

CAPTAIN CATOR. hes cas (nese Cire aean ata len ve vs fon beet ner oe 

COMMANDER PENDER «0.5 .s20csseeue ees tao noe eek en pea ae 


LIEUTENANT CoLuInNs. CHOKES SHE HSHOSHHHEH. SeeHHHSHeTTeHTTHHHEHTTee @eooeee 


287 


Question 4.—What is the distance from the centre of the southern channel, 
(point defined in question No. 1.) to the head of Burrard Inlet; and also to English 
Bay? How much of these distances would ocean-going sailing ships’ require to be 
towed ? 


Replies —ADMIRAL CocHRANE.—140 and 120 miles respectively. 


ApmiRAL Ricuarps.—165 to head of Inlet. Towage, 90 miles. 
i 145 to English Bay. Towage 70 miles. 
All things being equal, English Bay is the natural terminus on the 
Pacific shore; much, indeed, might be profitably sacrificed on the 
land route to secure this good anchorage, convenient in all respects. 


ADMIRAL FAaRQUHAR.—Distances not accurately known, but ocean-going 
sailing ships could not be depended on to sail further than the 
entrance of Haro Channel, although, doubtless, with fair winds and 
favourable weather, they might sail to English Harbour, at the 

| entrance of Burrard Inlet. . 


_Caprain GRAHAM.—165 and 140 miles. 


| Captain Cator.—About 142 miles to Port Moody, and 130 miles to 
English Bay. To be towed through Haro Straits (50 miles) and 
from English Bay to Port Moody (12 miles).—N.B: Sailing ships 
frequently make this passage under sail to English Bay and also 
to Port Nanaimo and Departure Bay. Nearly two-thirds of the 
sailing ships use the Rosario Straits (American Territory) and 
some the Haro Straits. 


CoMMANDER PenpER.—142 and 122 miles respectively. Towage from 
Race Rocks, or 90 and 70 miles respectively. 


LIEUTENANT CoLLINS.— 


Question 5.—What is the distance from (point defined in No. 1) southern channel, 
to the head of Howe Sound How much of’ this distance would sailing ships, under 
ordinary circumstances, require to be towed ? 


Replies—ADMIRAL CocHRANE.—145 miles. 
ADMIRAL RicHARDs.—165 miles. Towage 90 miles. 


ADMIRAL Farquuar.—Distances not accurately known, but the same 
answer as given to 4, as regards ships being towed, applies to 
Howe Sound. 


CAPTAIN GRAHAM.—215 miles. Towage 30 miles. 


Captain Cator.—About 150 miles.. To be towed through Haro. The 
whole distance can be under sail. 


CoMMANDER PENDER.—145 miles. Towage about 95 miles, or from Race 
Rocks. 
LIEUTENANT CoLLiINs.— 


Question 6.—What is the distance from southern channel (point defined in No. 1), 
to Waddington Harbour, Bute Inlet? How much of this distance would sailing ships 
require to be towed? 7 
: Replies—ADMIRAL CocHRANE.—245 miles. 

ApMIRAL Ricuarps.—270 miles. Towage 195 miles. 
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ApMIRAL FarquHaAr.—-Distance not accurately known, but same answers — 
as given to Nos. 4 and 5, apply to Bute Inlet. 


CapraIn GRAHAM.----300 miles. Towage 40 miles. 


Captain Cator.—About 260 miles. To be towed through Haro Straits 
(50 miles) and from Sutil Channel (off St. Mary’s Island) to Wad-— 
dington Harbour (50 miles). The whole distance can be done under 


sail. 


CoMMANDER PENDER.—245 miles. Towage about 195 miles, or from 
Race Rocks. 


Note.—-The distances from Nos. 4, 5 and 6 are through Active 
Pass. If the passage between Saturna and Patos Islands — 
were used, the distances would, in each case, be 10 miles — 
longer. | 


LIEUTENANT CoLLINS.— 


Question '7.—Would the course of vessels to Burrard Inlet, Howe Sound or Bute ~ 
Inlet, as alluded to in Questions Nos. 4, 5 and 6, in the event of hostilities with the 
United States, be exposed so as to render the approach to the terminus difficult or 
hazardous ? | 


Replies.—Apmirat Cocurane.——If the Americans had command of the sea, the 
approach of vessels to the terminus on the courses named would be— 


hazardous. 4 


ADMIRAL RicHarpDs.—Yes, if the United States had a superior naval — 
force. 4 


bi 


ADMIRAL FarRQuHAR.—Yes, unless an inner channel, out of reach of guns 
placed on the Island of San Juan, is found navigable. 


CAPTAIN GRAHAM.---Whether difficult or hazardous would depend upon 
the naval force of the United States in the locality. 


A 


| 
By 
Caprain CaTor.—Yes; certainly, as they have to pass through call 

Straits, where they would be within range both day and night, into — 

the Straits of Georgia. 4 
CoMMANDER PEeNDER.—Juan de Fuca Strait, under these conditions, would — 
be somewhat similar to the British Channel. The strait is eight miles 
across at its narrowest part, between Race Rocks and Point Ange- 
los, and ten miles wideat the western entrance. On the Vancouver 
or British shore, ships of war engaged in protecting commerce could 
tind at Barclay Sound, Port San Juan, Beecher Bay, Peddar Bay, 
Royal Road, Esquimalt and Victoria Harbours, and in the Haro 
Strait in Cormorant Bay. On the American shore, Necah Bay, five 
miles within Cape Flattery and Port Angelos, opposite Race Rocks, | 
would correspond with Port San Juan and Beecher Bay on the 
Vancouver shore. _ 


LIEUTENANT CoLLINS.— 


Question 8.—At what minimum distance would vessels have to pass San Juan 
Island or other islands or coasts of the United States, in their passage by the southern 
channel to Burrard: Inlet, Howe Sound or Waddington Harbour ? . 


Replies ADMIRAL COCHRANE.—A bout five miles, 
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ApmiraL RicHarps.—Ships need not pass as far off as within three miles 
of San Juan, but they must pass within two miles of Stuart and 
Cato Islands, unless indeed they take the inner channel along the 
coast of Vancouver Island; and the passages from these channels 
into the Strait of Georgia are dangerous, and they would not be 
used unless in case of emergency. 


ADMIRAL JF’'ARQUHAR.—Distances not accurately known, but the bluff on 
the north endofSan Juan, armed with heavy guns, would command 
the passage. Rosario channel is wider, but both sides belong to 
the United States. 


CAPTAIN GRAHAM.—Four and a-half sea miles from San Juan. 


Caprain Cator.—About 24 miles from San J uan, as far as I can recollect, 
and close to Stewart and Waldron Islands, the two last, I believe, 
belong to the United States. The anchorages at Waldron Island 
are frequently used by sailing vessels passing to and from Haro 
Straits. | 


CoMMANDER PENDER.—Not necessarily within five nautical miles (of 
6,080 feet) ; Zero Rock in Haro Strait being that distance from. 
the nearest part of San Juan Island, and there is even a passage 
westward of the rock (Zero) or between it and Vancouver Island 
shore. 


LIEUTENANT CoLLINs.— 


Question 9.—Could large sea-going ships, approaching by the middle channel, 
88 without danger or difficulty through by Johnston’s Strait to Burrard Inlet, 
we Sound, or Waddington Harbour. 


Replies —ADMIRAL CocuRANE.—No. 


ApmirAL Ricuarps.—The approach would always be attended with 
some danger, especially during the frequent fogs. 


ADMIRAL Farquaar.—As I have not passed through Johnston’s Strait, I 
cannot, from personal experience, speak as to its facilities for navi- 
gation, bat I have understood from officers under my orders that 
the navigation is intricate and difficult for large vessels (even 
steamers), and impracticable for ocean sailing vessels. 


CAPTAIN GRAHAM,—Yes. 


Captain Cator.—Vessels could pass with a commanding breeze from 
the westward, but other than that, the approach to Johnston’s 
Straits would be exceedingly hazardous. Vessels going through 
Johnston’s Straits and Discovery Passage, would have to pass Sey- 
mour Narrows, and I certainly would not recommand their attempt- 
ing it without steam, as the tides run with great velocity. 

When in H.MLS. “ Scout,” after passing Seymour Narrows and 
from thence to past Cape Mudge (Valdes Island) under steam with 
the current, we went over the ground over 20 knots per hour, 

T'he United States steamship of war, “Saranac,” 2,000 tons, 
576 H. P. nominal, when passing through Queen Charlotte’s Sound, 
became unmanageable in consequence of the strong tide, was swept 
on shore and totally lost. 
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ComMANDER PENDER.—It would not be impossible, but would | 
attended with an aggravated amount of risk and delay. 


LIEUTENANT CoLLINS.— 


Question 10.---What is the distance from the middle channel (point defined 1 
Question 2) to Burrard Inlet? How much of this distance would sailing shi 
require to be towed ? 


Replies.— ADMIRAL COCHRANE.—320 miles. 
ApmirAL RicHaRDs.—320 miles ; towage all the way, generally. 


‘ApMIRAL FarquHaAr.—-I cannot answer this question (No. 10) with am 
degree of accuracy. 


CAPTAIN GRAHAM.—280 miles. 130 miles. 


Captain Cator.—A bout 260 miles. To be towed 160 miles, from entrant 
of Middle Channel to Oyster Bay, south of Discovery Passage ; tl 
rest of the distance can be done under sail. 


ComMMANDER PENDER.—320 miles. From Nahwitti Bar, or about 3( 
miles. . 


LIEUTENANT COLLINS.---- 


Question 11.--What is the distance from the middle channel (point define 
No. 2) to Howe Sound? How much of this distance would sailing shy 
require to be towed ? 


Replies.----ADMIRAL CocHRANE.—-315 miles. 
ApMIRAL Ricuarps.---315 miles. Towage generally all the way. 
ADMIRAL FARQUHAR.— 
Caprain GRAHAM.— 265 miles. 150 miles. 


Caprain Cator.—About 275 miles. To be towed 160 miles (fro 
entrance of Middle Channel to Oyster Bay, south of Discove 
Passage). The rest of the distance can be made under sail. 


CoMMANDER PENDER.—315 miles. About 200 miles, or from Nahwil 
Bar. ; 
LigvTENANT CoLLINsS.— 


Question 12.—What is the distance from the middle channel (Point detined } 
2) to Waddington Harbour ? How much of this distance would sailing ships requl 
to be towed ? | 


Replies— ADMIRAL CocHRANE.—275 miles. | 
Apmirat Ricuarps.—240 miles. Towage all the way, generally. — 
ADMIRAL FARQUHAR.— | 
CAPTAIN GRAHAM.—210 miles. 160 miles. 
Caprarn Caror.—About 220 miles. Other conditions as to towing a 


sailing, the same as No. 11. 4 
CoMMANDER PENDER.—275 miles. From Nahwitti Bar, or about 2 
miles. 


; 
i 
i 
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LigvTENANT CoLLIns.— 
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Question 13.—What is the distance from the Middle Channel (Point defined in 
uestion 2) to the head of North Bentinck Arm, vid Fitzshugh Sound? How much 
f this distance would sailing ships, under ordinary circumstances, require to be 
wed ? 

Replies.—ADMIRAL CocHRANE.—160 miles. 

ApMiRAL Rrcuarps.—150 miles. All towage. 
ADMIRAL FarquHarR.— 
Captain GRAHAM.—148 miles. 88 miles. 


Captain Cator.—About 160 miles. To be towed 100 miles. The whole 
distance can be done under sail. 


CoMMANDER PENpER.—160 miles. From Safety Cove to head of Arm, 
or 75 miles. 


LIEUTENANT CoLLINsS.— 


; Question 14.—What is the distance from the Middle Channel (Point defined No, 2) 
North Bentinck Arm, vid Milbank Sound? How much of this distance would 
iling ships require to be towed ? 
Replies.—Apmizat, Cocurane.—155 miles. 

ApmIRAL RicHarps.—140 miles. All towage. 

ApMIRAL FARQUHAR.— 

CapTaIn GRAHAM.—145 miles. 90 miles. 


Captain Cator.—About 150 miles. To be towed 80 miles. The whole 
distance can be made under gail. 


CoMMANDER PENDER.—155 miles. From western entrance of Seaforth 
Channel, or 85 miles. 


LIEUTENANT COLLINS.— 


_ Question 15.—What is the distance from the Middle Channel (Point defined 
lestion 2) vid Milbank Sound, to the anchorage near the head of Dean Channel, and 
w much of this distance would sailing ships require to be towed ? 


- Replies—ApmiraL Cocurane.—160 miles. 

: ApmIRAL Ricuarps.—About 130 miles. All towage. 
ADMIRAL FarquHaR.— 

CAPTAIN GRAHAM.—140 miles. 60 miles. 


Captain Cator.—About 135 miles. To be towed 70 miles. The whole 
distance can be made under sail. 


: CoMMANDER PenpER.— Approximately (Dean Channel not yet sur-» 
veyed,) 160 miles. From western entrance of Seaforth Channel, 
or approximating 90 miles. | 


LIEUTENANT CoLLINs.— 


~ Question 16.—On the coast north-westerly from Milbank Sound the chart indi- 
88 anchorages at Morris Bay, Cockle Bay, and at Port Blakeney. Also, on the 

. to Dean Channel and North Bentinck Arm, at Hampden Bay, and at Port 

n. Are you aware of other anchorages in these waters ? 


_ Replies.--ApMirAt, CocuRang.—No, 


ee 
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ApmiraL Rrowarps.—-I am not personally acquainted with these anche 
ages. 


ADMIRAL Farquaar.—I am not acquainted with any other anchorage 
CapTain GRAHAM.—-No; but I have never been in the locality. 
CapTAIn Cator.—No. 


CoMMANDER PenpER.—These are the only known anchorages betwee 
Seaforth Channel and Finlayson Channel; but Kynumpt Harbov 
ten miles within Seaforth Channel, on the south side, is the be 
harbour in this district north of Safety Cove. Hampden Ba 
though a fair anchorage, is situated in Gunboat Passage, and that 
not a suitable passage for ocean steamships. The course for lars 
ships, from Milbank Sound to Fisher Channel, is by Seaforth Cha 
nel and Lame Passage, through the main pass; here, in addition 
Kynumpt Harbour, there is fair anchorage at Klik-tso-atle Ha 
bour, and in McLaughlin Bay. In Fitzhugh Sound, Namee Ha 
bour may be temporarily used, but is subjected to furious whit 
winds in south-east gales. Safety Cove is secure in all weather 
and in Queen Charlotte Sound, Schooner Retreat and Taku: 
Harbour may be used. | 


LIevuTENANT Couuins.--No; Iam not. 


Question 17.—What is the distance from middle channel (point defined 
question 2) to the anchorage opposite Triumph Bay, Gardner Inlet, via Milbar 
Sound and Finlayson Channel? How much of this distance would sailing shi 
require to be towed ? 


Replies— ADMIRAL CocHRANE.—170 miles. 
ApMiIrAL RicuARDs.—Triumph Bay not shown on any chart I have, b 
the water route is untenable. 
ADMIRAL FARQUHAR.-—— 
CAPTAIN GRAHAM.—165 miles. 64 miles. / 
Captain Cator.—About 170 miles. To be towed 100 miles. The whe 
distance can be made under sail. ) 


CoMMANDER PEeNnDER.—Approximately 170 miles (Gardner Inlet n 
surveyed). From the northern part of Milbank Sound, or abo 
95 miles. | 


LIEUTENANT COLLINS.— 


Question 18 —Besides the anchorages at Milbank Sound, mentioned in question ] 
the chart indicates on the course referred to in Question 17; anchorages at Nowi 
Cove, Klemtoo Passage, Carter Bay, Swanson Bay, Khutze, Aaltanhash, Klekan 
Fisherman’s Cove and Bishop’s Cove. Are you aware of other anchorages in the 
waters ? i 


. i 
Replies— ADMIRAL CocHRANE.—No. | 
Ap»irat Ricuarps.--Not acquainted with these anchorages personall 


ApmiraL Farquuar.—No other anchorages have been brought und 
my notice, | i 


CAPTAIN GRAHAM.— 4 
JAPTAIN CATOR,—No. ; 
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CoMMANDER PENDER —Of these anchorages, Klemtoo Passage and Carter 
- Bay are the only ones suitable for large ships. Swanson Bay is 
merely a stopping place; and the anchorages alluded to between 
that Bay and Fisherman’s Cove are from Indian report, and I have 
no knowledge of any vessel having anchored in either of these 
places. Home’s Bay, at the north-west part of Princess Royal 
Island, is fit fora large ship, and is, in fact, the best anchorage 
between Wright Sound and Finlayson Channel. 


Lieutenant Coutiins.—No; I am not. 


Question 19.—What is the distance from the Northern Channel (point defined in 
uestion No. 3) to the anchorage at Triumph Bay, Gardner Inlet, via Principe 
Yhannel, Cridge and Verney Passages? How much of this distance would it be 
vecessary to tow sailing ships ? 


Replies ADMIRAL CocHRANE.—190 miles. 
ApmirAL RicHarps— Same as reply No. 17. 


+ 
' ‘ a 


ADMIRAL FARQUHAR.— 
CAPTAIN GRAHAM—250 miles, 90 miles. 


CapTain Cator.—About 200 miles. To be towed 100 miles. The whole 
distance can be made under sail. 


ComMANDER PENDER.—190 miles. About 90 miles, or from the northern 
entrance to Principe Channel. 


LIEUTENANT CoLLINsS.— 


Question 20.—By the route described in the last question, the chart indicates 
nchorages at Port Canaveral, Port Stephens, and at Coghlan; are you aware of any 
ther anchorages in these passages ? 


 - Replies —ADMIRAL CocHRanE.—No. 


| ApmirAL Ricuarps.—Not acquainted with these anchorages personally. 

ApMIRAL FarquiAr.-—-No other anchorages have been brought under 
my notice. 

CAPTAIN GRAHAM. — 

Caprain Cator.—No. 


CoMMANDER PENDER.—As far as I know there are no other anchorages ; 
and Coghlan anchorage is the only one which would be of service 
to large ships, and which may be considered of great value here. 


LigvtTENANT Coiuins.—No ; I am not. 


Question 21.—What is the distance from the northern channel (point defined in 
uestion No. 3) to Triumph Bay anchorage, Gardner Inlet, vid Brown Passage and 
tenville Channel. How much of this distance would sailing ships require to be 
owed ? 


Replies. —ADMIRAL_,COCHRANE.—185 miles. 

: ApmiraL Ricuarps.—Same reply as No. 17. 
% ADMIRAL FARQUHAR.— 
Caprain_GRAHAM.—220 miles. 100 miles. 


Gaprarn Cator.—About,200 miles. To be towed 130 miles. The whole 
distance can be made under. sail, 
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COMMANDER PENDER.—Approximately, 185 miles. From Brown Pas 
sage or about 115 miles. 


LIEUTENANT COLLINS.---- 


Question 22.—Along the route described in last question, the chart indicates 
inside of Brown Passage, anchorages at Qlawdzeet, Refuge Bay, Cardena Bay, 
Stewart Anchorage, Klewnuggit Inlet, Lowe Inlet and Coghlan Anchorage. Are 
you aware of other anchorages in these waters ? 

Replies— ADMIRAL CocHRANE.—No. 

ApMIRAL Ricnwarps.—Same as reply No. 20. 


ApMIRAL FARQUHAR.—No other anchorages have been brought undei 
my notice. 


Captain GRraHAM.—No; but have not visited the locality. 


Caprain Cator.—Yes; Duncan Bay. Metlah Catlah Bay and North 
Skeena Pass. 


COMMANDER PENDER.----There is also anchorage north of Mount 
McGrath, in Chismore Passage, Chalmer’s anchorage, and Alphé 
Bay, in the east part of Chatham Sound, Metlah Catlah Harbour, 
Duncan Bay, Big Bay, and lastly, Fort Simpson, at the north part 
of T'simpsean Peninsula, is the finest harbour north of Beaver 
Harbour, in Vancouver Island. | 


LIEUTENANT CoLiins.—No; I donot. 


4 
Question 23.—W hat is the distance between the anchorage opposite Triumph Bay 
and the anchorage at Kemano, Gardner Inlet. | 
Replies. —ADMIRAL CocHRANE.—20 miles. 
ADMIRAL RICHARDS.— 
ADMIRAL FARQUHAR.— 
CAPTAIN GRAHAM.—20 miles. 
Captain Cator.—About 22 miles. 
_COMMANDER PENDER.—Approximately, 20 miles (unsurveyed). 
LIEUTENANT CoLLINs.— 


Question 24.—What is the distance from the northern channel (point defined in 
Question 3) to Port Essington, near the entrance to River Skeena vid Brown Passage 
How much of this distance would sailing ships require to be towed ? 


Replies ADMIRAL CocHRANE.—113 miles. 
ApMirAL Ricuarps.—120 miles, half of it towage. 
ADMIRAL FARQUHAR.— 
CAPTAIN GRAHAM.—116 miles. 


CAPTAIN CatTor.—About 120 miles. To be towed 30 miles. The whole 
distance can be made under sail. 


CoMMANDER PENDER.—About 98 miles to the only known anchorage 
(north of Mount McGrath, and about 113 miles to what is called 
Port Essington.) This portion of the Skeena River is unsurveyed, 
—About 43 miles, or from Brown Passage to Port Essington, Note 
The distance by Telegraph Passage, would be about 130 miles, but 
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that part has not been surveyed, and I only know of a small river 
steamboat having ascended the Skeena River through that passage. 


LIEUTENANT CoLLINs.---- 


Question 25,—Are you aware of other anchorages than those already mentioned, 
aside of Brown Passage and that in North Skeena Passage ? 


Replies.---ADMIRAL CocuRAnz.----No; except Metlah Catlah Harbour. 
ADMIRAL RICHARDS.-- 


ADMIRAL FarquuHAr.---No other anchorages have been brought under my 
notice. 


CAPTAIN GRAHAM.----No. 
Caprain Cator.—Yes; Duncan Bay and Metlah Catlah Bay. 


CoMMANDER PEnDeER.---There is also anchorage north of Mount MeGrath 
in Chismore Passage, Chalmers Anchorage, and Alpha Bay, in 
the east part of Chatham Sound :---Metlah Catlah Harbour, Duncan 
Bay, Big Bay, and lastly, Fort Simpson at the north part of 
Tsimpsean Peninsula, is the finest harbour north of Beaver Harbour 
in Vancouver Island. 


LIEUTENANT Co.uuins.----Never been there. 


Question 26.—Generally, are there any objections of a climatic nature to any of 
he seven inlets herein specially alluded to, such as obstructions from ice? If so, to 
that extent do they exist in each case ? 


Replies.— ADMIRAL CocHRANE.—It is to be apprehended that the navigation of all 
the Inlets referred to would be much interfered with in the winter 
time by ice, with the exception of Burrard Inlet or Harbour. 
Dense fogs in summer and snow storms in winter, together with 
the general absence of anchoring ground, owing to the great depth 
of water in, and the precipitous sides of, the fiords or inlets, render 
navigation in them, if to be conducted at any speed,almost impossible. 
In the spring of the year, the rivers at the head of the inlets, and 
the mountain torrents which descend from the glaciers, carry into 
the inlets large quantities of trees, and these floating for a long 
period would render navigation at night time hazardous. At 
a distance of 20 and 30 miles from the head of the fiords, I found 
the water at the surface and to a considerable depth to be quite 
fresh; this would much facilitate the formation of ice. 


ApmiraL Ricnarps.—The further north the greater are the objections, 
on account of climate, boisterous weather, fogs, ice, &c. 


ApMIRAL FarquuAR.—As far as my experience goes, there are no decided 
objections of a climatic nature to Burrard Inlet, Howe Sound, or 
Bute Inlet. Undoubtedly further north the climate becomes 
more severe, and navigation might be impeded by ice in the inlets. 


CAPTAIN GRAHAM.— 


Captain Cator.—I have never visited any of the seven Inlets during the 
winter months, but from what came under my personal observation 
in H.M.S. “Scout,” December 25th, 1871, ship frozen in, in Garden 
Bay, Pender Harbour, Seechelt Peninsula, and 28th December, 
1872, while at anchor at Esquimault, the harbour was frozen over, 
ice ¥ inch thick, as also the reports in local newspapers at Victoria, 
Vancouver, of the severity of the winter, in the years 1871 and 
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1872, in the north, and of the River Skeena being frozen up, th 
thermometer 30 degrees below zéro, I should conclude that a 
Inlets north of 1,2 and 3 would certainly be subject to obstruction 
from ice, and to a great extent. 

It would be most hazardous for a sailing ship to attempt th 
entrance of any of the Inlets 4, 5,6 and 7, even if obstructior 
from ice did not exist, as very bad weather is experienced in th 
North and Middle Channels during the winter months. Stron 
gales aie very frequently accompanied with frost, snow, hail, rai 
and thick weather, and a very nasty sea runs between Cape S' 
James and Cape Scott. being open from EH. by 8. to N. W. by N. 

H.MLS. “ Peterel,” in March 1873, was nearly wrecked in 
snow storm off the Southern entrance of Fitzhugh Sound, whe 
sent to render assistance to the crew of an American stear 
Transport which was totally lost with all hands, between th 
entrance of Fitzhugh and Queen Chariotte Sound. 


CoMMANDER PENDER.—These Inlets proper are mostly of the sam 
character; the shores rise abruptly to a considerable height an 
the water is too deep, as a rule, for an anchor to be droppec 
Generally they are fresh on the surface a considerable distanc 
from the land, and in some winters there is much floating ice, bu 
I am not aware of any obstruction to navigation on that accoun’ 
Fogs, gales of wind, with thick weather, strong tides, and clos 
and intricate navigation are more the sources of danger to larg 
ships. Again, during dry summers, sometimes for two or thre 
months together, the entire country is enveloped in smoke, (origir 
ating in Indian bush fires), making it difficult to see the shore 
even in the narrowest parts, and increasing the risks of navigatin, 
the inner channels to a dangerous extent. 


LIEUTENANT UOLLINS.—Climate all that can be desired. 


Question 27.—Mention any special advantages or disadvantages appertaining t: 
any of the seven inlets herein alluded to, which have not been touched upon in th 
foregoing questions and your replies thereto ? 


ApmiraL Cocuranr.—I consider that no ocean terminus of the trans 
Atlantic Railway should be situated at the head or in any part o 
the fiords or inlets enumerated in the preamble to the question: 
forwarded. ‘This view would limit the number of sites suggestec 
for the terminus to three, viz: Burrard Inlet, Skeena River o: 
Metlah Catlah, and some part in ‘‘ Milford Haven.” Of these! 
select Burrard Inlet as offering the greatest advantages. | 

Il would suggest that with a view to insure a considerable 
amount of freedom of navigation in the Straits of San Juan de 
Fuca, in case of war with the United States, that arrangements 
should be made with the United States Government of a similai 
character to those which I believe exist with advantage on the 
Canadian lakes, and calculated to ensure neutrality in the close 
waters adjacent to British and American shores in the Straits 0} 
San Juan. I beg to submit that applications should be made tc 
the United States to cede to Canada the point of land “ Cape 
Robert,” to the south of the Fraser River. This piece of Americar 
territory is about 20 miles in area; is isolated from American soil 
being a point of land projecting into the sea from Canadian terri 
tory, but south of the 49th parallel. In case of the terminus being 
made at Burrard Inlet, this piece of land might be a fruitful source 
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of annoyance. It is at present almost uninhabited, but the land is 
level and well wooded. 


ApDMIRAL RicHARDS.— 
ADMIRAL Farquuar—lI can speak with more certainty of the value of 


Burrard Inlet as a terminus than of any of the others. Burrard 
Inlet has the advantage of being the southernmost, at no great 
distance from a wide channel; has a deep, clear entrance ; possesses 
a splendid harbour (Right Arm), and a fair anchorage outside (Ene- 
lish Bay), and is almost immediately opposite Nanaimo, the great 
coal depot. Howe Sound does not appear to me to have equal 
advantages. Bute Inlet I consider more difficult of access than 
either of the other two, but if it were practicable to bridge Seymour 
Narrows, the railway might be continued to a point on the south 
or west coast of Vancouver. 


CaprTaIn GRAHAM.— 
Caprain Cator.-—Of the seven Inlets alluded to, I should select Wad- 


dington Harbour (Bute Inlet) for a terminus for the Canadian 
Pacific Railway, as being the most ceutral, and opposite to Port 
Augusta, which strikes the very centre of Vancouver Island. 

Nos. 1 and 2 are too near the United States Territory, in case 
of hostilities with that country. Nos. 4, 5, 6 and 7 too far north, 
where very bad weather is experienced during the winter months. 


CoMMANDER PenpER—Dean Inlet, Gardner Inlet, and Skeena River 


entrances are unsurveycd, so [ cannot speak from any personal 
knowledge. Of the remaining inlets, Burrard Inlet, though 
without anchorage at its head, yet with the anchorages at English 
Bay, at Coal Harbour, at Port Moody, and in Bedwell Bay, it is 
manifestly of the greatest value. Howe Sound affords no anchorage 
at its head. At Bute Inlet, Waddington Harbour is but an indif- 
ferent anchorage, and Bentinck Arm is even more limited and 
objectionable as an anchorage for large ships. 


LizuTENANT CoLLins—My knowledge of these seven inlets is very 


limited, 


Question 28.—Ilaving regard to naval and commercial considerations, mention 
ie point on the coast which appears to you the most suitable for the railway termi- 
is, and designate the other points to which reference has herein been made, in the 


der of preference. 


Replies — ADMIRAL CocHRANE.—I am of belief that the most advantageous site for 
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the terminus is, as before stated,that of Burrard Inlet, and that 
this site will, for many years, hold its supremacy over all others. 
When population has notably increased on the mainland and on. 
Vancouver, and Queen Charlotte Islands are settled, then the ter- 
minus will probably be transferred farther and farther to the north- 
ward, until, in my belief, it will eventually reach Berling Straits. 

I would mention that in my visit to Queen Charlotte Islands 
and to Port Simpson, on the borders of Alaska, I caused the tem- 
perature of the sea to be constantly observed, and little or no 
difference was found in the temperature of the sea at that latitude 
and at Vancouver. The climate of Queen Charlotte Islands, 
thus tempered by ocean currents, is mild, and their resources from 
agriculture, mining and fisheries will, at no distant date, be an 
element of wealth to the Canadian Government. 
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On my visit to the Port of Metlah Catlah, adjacent to Alaska 
I found a large and flourishing settlement of Indians, under charg 
of Mr. Duncan. The soil was fertile and productive: the fisheries 
were highly remunerative, and the general and prospective pros 
perity ofthe colony all that could be expected. 1 

I mention these facts with a view to show that the climate if 
not hostile to eventual emigration to the northward. 

With reference to questions as to the distance that sailing 
vessels would require to be towed when making for any of the 
sites suggested as a terminus for the railway, I would remark thai 
it would be of advantage for all sailing vessels, making for any 
harbour approached through the Straits of San Juan de Fuca, to be 
taken in tow to their destination from the time of entering the 
Straits ; and when making for any other anchorage, situated up any 
of the fiords or inlets, they should be taken in tow when they 
approach the entrance of such inlets. : 


ApmrraL Ricdarps.—From a nautical point of view, Burrard Inlet is 
every way preferable. I should say English Bay, but if any con- 
siderable expense would be saved in the construction of the rail 
way, Port Moody might be adopted. Next in order, from the samé 
point of view, is Howe Sound, then, Bute Inlet. On nautical con 
siderations, all the rest have great disadvantages. Of course the 
facility for making the railway is paramount to all other con 
siderations. A practicable route, with an inferior water terminus 
might be preferable to an almost impracticable route attendec 
with enormous expense and a good terminus, such as Burrare 
Inlet. | 

In regard to the three entrances, Fuca Strait immeasurabl) 
the best, the middle one out of court entirely, on account 0 
difficulties of navigation. The northern, with Port Essington % 
terminus preferable to it. 


ApMIRAL FarquiAr.---l have not sufficient knowledge of the inlets nortl 
of Bute Inlet, as to the advantages they possess for the terminus 0 
the Pacific Railway: the open sea may be more easily gained, bu 
the climate must be more rigorous and the approach from se: 
probably more dangerous. On the whole, if practicable for th 
railway, I should give the preference to Burrard Inlet. If hostilitie 
at any time broke out between Great Britain and the United States 
our first object should be to obtain possession of the island of Sai 
Juan, so unfortunately lost to us, it being the key of the channe 
leading from the Strait of Fuca to the Strait of Georgia. 


CAPTAIN GRAHAM.--- 


Captain Cator.—As the Island of San Juan is now part of the Unite 
States Territory, and commanding as it does the Haro Straits by 
day as well as by night (using the electric light), [ should, unde 
these circumstances, select either Uchucklesit or Alberni Harbour 
in Barclay Sound as the most suitable fora terminus in Vancouve 
Island, both as regards a Naval Station, as its entrance can si 
easily be fortified and it quite commands the entrance of the Juai 
de Fuca Straits; as also for a mercantile emporium, as it is eas 
of access and departure at all times of the year for sailing ship 
of any draft of water as, when once clear of Cape Beale you are dea 
to windward of Cape Flattery some 25 miles, the prevailing wind 
being from the westward. 

| 
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The eastern entrance (Barclay Sound) requires a light on 
Cape Beale (I believe a lighthouse has been erected since my 
leaving Vancouver in H.M.S. “ Scout,” 1873) and Deer Island, and 
one or two small ones further up the entrance, when port would 
be accessible at all times. 

A swell is experienced outside and off Cape Beale, but you 
soon run into smooth water, and have but to go some 15 miles from 
the Cape to reach Uchucklesit Harbour. 

A steamer would be advantageous at Doger Cove, which is at 
the entrance of the Middle Channel, available for towing vessels in 
case of wind failing or calm. , 

Having selected Waddington Harbour (Bute Inlet) on main 
land; Uchucklesit or Alberni Harbour (Barclay Sound) Van- 
couver, for termini, I shall now propose that a small railway be 
constructed to branch off from Uchucklesit or Alberni Harbour to 
Nanaimo and Port Augusta, for collecting goods at each of these 
ports and so tapping the produce of the numerous Inlets, ete., 
which could be brought round for export to either of these harbours 
in Barclay Sound. 

Steamers could easily run from Waddington terminus to Port 
Augusta which is only about 80 miles, pending a further extension 
of railway when the resources of the country are more developed. 

Uchuchlesit Harbour is very capacious; entirely land locked ; 
is 3 miles long by 14 miles broad, and would hold a great number 
of ships. 

A floating dock, much required and very easily constructed 
without entailing much expense, should be provided by Govern- 


ment It would soon pay itself, as the docking would be much 


cheaper than at San Francisco; further, a coaling depot for Ocean 
steamers could be made here ; the coal to be brought round in small 
craft from Nanaimo or by rail. 

The sea, bays and rivers team with fish, including Salmon, of 
numerous descriptions (numbers of Salmon at a certain time of 
year are found on the banks of the Frazer River, laying dead, and 
stink for miles), Haddock, Whiting, Rock Cod, Cod, Skates, Bass, 
Flatfish, Anchovy, Herrings, Hoolakan and Halibut abound. The 
Hoolakan is about the size of a herring, but smaller, from which 
is extracted an oil, very similar to cod-liver oil,very nutricious. So 
rich are these fish that the natives often use them as a torch. 

To illustrate the abundance of the Hoolakan, | may mention 
that the natives literally comb them out of the sea into their boats 


‘with a long thin pole, through which nails are driven, thus form- 


ing the teeth. 

The Halibut can be caught in immense numbers round the 
entire coast. I was informed that a vessel of 400 tons could easily 
be filled in 48 hours, off San Juan de Fuca Straits; the same fish 
are in abundance and also a nice kind of Cod, off Metlah Catlah. 

Sturgeon are found in the Fraser and Naas Rivers, varying 
from 100 to 500 lbs. Caviare and Isinglass could easily be manu- 
factured, the former from its roes, and the latter from the swim- 
ming bladder. 

In conclusion I would beg to remark that if fisheries were 
established from Naas to Fraser River, it would increase emigra- 
tion to this part of the Dominion, which would in time develope 
the other resources of the country, which I believe to be consi- 
derable, especially in minerals. 


ComMANDER Penper.----For reasons given in No. 27, Burrard Inlet is, i 
my opinion, preferable to cither of the other places named; it i 
-also the most easy of access from the ocean; but even here th 
risks attending navigating with large steamships, against tims 
amongst the islands lying between Fuca Strait and the Strait } 
Georgia, are to me, very great. fag 

The other places appear to stand in the following order ¢ 
preference, viz:----Howe Sound, Bute Inlet, Bentinck Arm, Dea 
Inlet, Gardner Channel and Skeena River. ; 

On the three approaches from seaward, I would observe th 
southern (No. 1) is so well defined, charted, and lighted as to 1 
made present use of by any class of ships. 4 

The middle channel (No. 2).—The position of Vancouve 
shore may be confidently trusted, but Cape James has not bee 

- accurately defined. e 

The northern channel (No.3).—The shores of Alaska, as we 
as Queen Charlotte Islands are unsurveyed, and Rose Spit wow 
always be a large element of danger in using this route. r 


Lievrenant Coniins.—I have not sufficient knowledge of the mai1 
land to enable me to give an opinion. 
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LETTERS AND STATEMENTS RESPECTING SOME OF THE HARBOURS AND WATERS OF THE 
MAINLAND OF BRITISH COLUMBIA AND VANCOUVER ISLAND, BY MASTER MARINERS, 
PILOTS, AND OTHERS, RESIDENT IN THE PROVINCE OR LOCALLY ENGAGED. k| 


APPENDIX V. 


{ 


Letter addressed to the Governor General by Captain James Cooper, respecting the sea 
approaches to British Columbia and certain of the Harbours on the Coast. 


Victoria, 6th February, 1877. 


Your ExcELLency,—I have the honor respectfully to submit for Your Excel 
lency’s information, the subjoined remarks on the sea approaches to the various ports 
and inlets in this Province, respecting which more or less conflicting statements have 
been made pending the consideration, by the Dominion Government, as ‘to which pos: 
sesses the greatest claim for the terminus of the Canadian Pacific Railway. 

I am encouraged to address Your Excellency on this subject, from the fact o 
your recent visit to this Province, and your personal inspection of the inland cham. 
nels, and the conviction that the localities mentioned will be at once familiar to Your 
Excellency without further reference. 4 

My attention having been called to this important consideration by ascertaining 
that a series of questions in form have been transmitted to His Honor the Lieutenant 
Governor to secure the opinions of some practical seafaring persons respecting the 
above approaches, I propose to respectfully submit to Your Excellency a plain state. 
ment of facts, according to my judgment, based on long experience, in connection 
with the inland navigation on the coasts of this Province; and so important do] 
consider this subject that I must beg Your Excellency to allow me to place my 
opinions with reference thereto on record. q 

I am a master mariner, and have been connected with shipping in British Cok 
umbia, in various capacities, for upwards of thirty years. In my official capacity T 
have been frequently called upon by the former Colonial Government of British Col 
umbia to render ussistance to Her Majesty’s ships cruising on these coasts. I hay 
a good general knowledge of all the harbours and inlets from the 49th parallel to t 
northern limits of this Province. 

These facts ought to qualify me to give an intelligent opinion. 

I presume the object of issuing the questions referred to is to elicit practical 
opinions, in order that the Government may be guided in their determinations 1 
fixing the terminus at the port having the greatest general advantages for such pul 


poses. 
Transcontinental lines have been projected to each of the following inlets :— 
Burrard Inlet. Howe Sound. 
Bute Inlet. North Bentinek‘Arm. 
Dean Channel. Gardner’s Inlet. 
Skeena. 


I shall, however, confine my remarks, mainly, to the sea approaches to the 
tubove places, which sea approaches are, in my judgment, the first essential considé 
ration in finally deciding upon a terminus site for the railway. . 

The Pacilic coast is not generally favoured, like the Atlantic coast of this com 
tinent, by possessing banks of soundings, the value of which to mariners requires no 
comment from me. Fortunate exceptions to this rule are the soundings off the West 
coast of Vancouver Island which render the approach of shipping to the entrance 0 
the Straits of Juan de Fuca at the south and to Goletas Channel at the north (wher 
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the facilities of lights and fog-whistles should be erected) practicable at all times, 
even in thick or foggy weather. The soundings extend from the shore more or 
less to the extreme westerly end of the island and about thirty miles to the west- 
ward of Cape Scott. 

The geographical features of the Straits of Juan de Fuca are most important to 

the commercial interests of the north-west coast of America, carrying an average 
breadth of ten miles for fifty miles from their entrance at Cape Flattery to Race Rocks, 
Where, in consequence of the American shore trending northward, the breadth is 
contracted about two miles. From this point the Vancouver shore recedes in a 
mortherly direction for nine miles towards Ksquimalt, off which port the “ Royal 
Roads” extend for three miles, offering to all vessels bound northward a splendid 
anchorage and stopping place when required. From the Royal Roads (though as a 
rule not necessarily so) sailing ceases and steaming begins. In the inland waters 
ithe winds are generally variable and light, and it is found by experience that steam 
BS practically more economical than attempting to make passages under canvas. 
Vessels do, however, frequently make the passage to and from the lumber and 
icoal depots without the assistance of steam. 7 
| The next main entrance to the inland navigation is Queen Charlotte Sound, at 
ithe extreme north-western end of Vancouver Island to Goletas Channel ; approaching 
which from seaward a vessel would find irregular soundings about thirty miles from 
ishore. When once the land is made there is a good entrance into the channel, which 
averages a mile anda half in breadth for a distance of fifteen miles. From this point, 
ithe channel widens until the west end of Malcolm Island (thirty-six miles from the 
entrance) is reached; at this place it would be necessary for a sailing vessel to have 
‘the assistance of steam. Should this channel be brought into use at any time, it 
hwould be found desirable to take steam from the entrance; there are, however, no 
‘obstacles in the way of vessels sailing with favourable winds, making the point above 
indicated. 
The navigation from the north-western end of Vancouver Island is good for vessels 
mavigating under or by the assistance of steam, to any port or inlet to the southward 
jand eastward, whether Bute Inlet, Howe Sound or, Burrard Inlet; the channels are 
deep, and no dangers existing other than those that are well known and defined, 
and which can easily be avoided. Anchorages on the direct line of route in Johns- 
ton’s Straits can be made in several localities. 

A vessel in the offing in Queen Charlotte’s Sound, and bound up Fitzhugh Sound, 

could only approach the shore under most favoutable circumstances. The marine 
surveyors have described a circle about twenty-five miles diameter, designated 
dangerous ground, round rumerous rocks and reefs, which virtually block the entrance 
to said Sound, leaving two narrow and intricate channels round the circle of dangers 
that could only be used in clear weather. Fitzhugh Sound is, nevertheless, one of 
the entrances leading to Dean Channel and North Bentinck Arm. 
Milbank Sound may be considered the main entrance from sea, leading to Dean 
| hannel, North Bentinck Arm and Gardner’s Inlet, and to this locality I most 
respectfully beg leave to draw Your Excellency’s attention. An inspection of the 
chart will show a rugged coast line, with only very irregular soundings to be got 
close in shore. Allow me the privilege of an old sailor to ask Your Excellency 
What any mariner would do approaching such a place in a gale of wind, in thick 
weather (to which this locality is exceedingly liable)? He must necessarily heave 
to, and remain hove to (as it would be impossible to approach the coast under such 
circumstances with any degree of safety) until the weather should break, which may 
be for several days; this would at least be inconvenient, say to a steamer having on 
board Her Majesty’s mails, and probably several hundred passengers, bound across 
he continent ; and assuming that the vessel in question finally reaches the shelter of 
Milbank Sound, it is ninety-five miles to what is called the anchorage (?) at Kams- 
quot, head of Dean Channel, through winding and circuitous passages with scarcely 
an anchorage for the whole distance that the commander of a valuable steamship 
would risk his ship to swing in. It is questionable whether any insurance officers 
| 28 
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would take the risk on such navigation. I state this merely as my opinion. A vess 
having entered the Sound could, however, without prejudice to the above statemen 
reach any part of the above-mentioned localities under or with the assistance « 
steam. 

It is, in my opinion, the want of soundings and the danger of the sea approache 
that would condemn this route in the judgment of any practical seaman, having i 
view the purposes for which this entrance might be selected. 

With reference to the northern entrances, vid Dixon’s Entrance, Brown’s Pai 
sage and Chatham Sound, leading to Skeena and Gardner’s Inlet; the navigatio 
referred to in this locality may be considered only adapted to that of stean 
Brown’s Passage, so called, is three and a-half miles wide; it has, however, an extet 
sive reef of rocks nearly in the centre, which contracts the passage on the souther 
side of said reef to two miles, and barely one mile and a-half in the clear on th 
northern side. ‘T'o a vessel approaching from sea very great caution would be. neces 
sary, as in thick weather this passage would at least be hazardous. (It might be 
question for consideration, whether the channel to the north of Dundas Island or tha 
of Edye Passage to the south of Brown’s Passage would not offer greater facilitie 
for entering into Chatham Sound; the navigation inside Queen Charlotte’s Islan 
being sheltered from the westerly winds, and only exposed to the south-east. Wind 
however, from this quarter, with thick weather and rain, prevail during the greate 
portion of the six winter months. One advantage a vessel would have in using th 
dye Passage route vid Cape St. James, would be the soundings inside Queen Cha: 
lotte Island.) 

When once a vessel has reached the smooth water of Chatham Sound the diff 
culties of navigation are comparatively light, and from this point to Port Essingto 
the distance vid south end of Kennedy Island is fifty miles; here the sands at th 
mouth of the Skeena are met with. No survey (to my knowledge) has been mad 
of Port Essington ; it is, however, a bar harbour and freezes up solid in winter. 

From Gardner’s Inlet to Brown’s Passage is smooth water navigation, and i 
one hundred and sixty miles distance to the head of the inlet. In nearly all th 
inlets and arms of the sea on the coast of British Columbia, one or more mountai 
streams empty at the head of each, and in severe winters considerable ice forms. A 
Gardner’s Inlet, where, in the months of February and March, 1876, the Dominio 
steamer “Sir James Douglas ” wintered, waiting upon a party of surveyors, ice ha 
formed solid twenty inches thick, extending seventy-five miles down the inlet. Th 
inlet.was frozen on the vessel’s arrival there, and sixty days afterwards when th 
steamer left it had not broken up. The only anchorage that could be found i 
Gardner’s Inlet wasasmall bay, in which room only could be found for the Dominio 
steamer to lic in, moored head and stern. | 

The same remarks would apply to Bute Inlet and Howe Sound. I have mysel 
seen ice in the latter place at the head of the Sound, in the month of March, fourtee 
inches thick. | 

I did not intend, when commencing this communication, to deviate from th 
subject of the various sea approaches; perhaps it would, however, with Your Exce 
lency’s permission, be desirable to comment upon the hai bours comparatively to eae 
other, for Your Excellency’s information, having in view the object desired, viz., th 
terminus of the Canadian Pacific Railway. 

I have endeavoured to show to Your Excellency what, in my judgment, are th 
superior advantages which the Straits of Juan de Fuca possess over the othe 
entrances to the inland navigation on the coasts of British Columbia; this being-so 
which I feel assured cannot be refuted, it becomes then a question as to which por 
merits a decision in its favour for the terminus, Bute or Burrard Inlet. 

It has been demonstrated that Burrard Inlet is a safe and commodious harbout 
for since the establishment of the two large saw mills in that port, the first in 1864 
at least six hundred ships of large tonnage, to say nothing of local and smaller craft 
have entered to load and have left the port, not one of which received any damage 
and the casualties incident to navigation in the inland waters would compare mo 
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favourably with any port in the world. Ice does not form in any part of the inlet 
proper, as no streams of any magnitude empty themselves therein, except at the 
head of the north arm of said inlet, which is a comparatively uscless sheet of water ; 
and should the inlet be selected by the Dominion Government as the site for the ter- 
minus, it may, some day, be considered advisable to block up the arm in question at 
ts narrowest part, which does not exceed twenty fathoms in depth and about six 
nundred yards across. This may appear a work of magnitude, which, undoubtedly, 
tis; but, if done, it would have the effect of reducing the current at the entrance of 
he inlet, probably one-half or two-thirds its present velocity; and it may be fairly 
uwsked if it is worth s> many millions to make a transcontinential line, it surely would 
oe worth a few hundred thousand dollars additional to make the natural advantages 
which the inlet possesses as nearly perfect as possible. The inlet as it is, however, 
possesses all the requirements likely to be necessary, if required for the terminus. 
One common road for the inland navigation from the Straits of Juan de Fuca, 
id the Haro Straits, which has two separate and distinct navigable channels, through 
90th of which any sized ship could pass. (The channel nearest to Vancouver Island, 
which could be used if required, would lead a ship at a minimum distance of four and 
v half miles from the American possessions), continuing through Active Pass direct 
0 Burrard Inlet, Howe Sound, or to Bute Inlet, with this difference, that Bute Inlet 
s one hundred and seventy miles further up the coast, the latter half of which dis- 
ance would, in thick weather, be at least very intricate navigation. Waddington 
Harbour, so called, at the head of Bute Inlet, is really no harbour at all, the anchorage 
yeing limited and exposed; and, from the nature of the bottom, it is, in. my opinion, 
yeyond the power of engineering skill to make the port secure within any reasonable 
mount of expenditure commensurate with the object gained. Howe Sound does not 
ossess av anchorage that could be available for any purposes connected with a 
erminus; the water is everywhere deep and the shore precipitous. 

I beg to append a schedule showing the distances of the respective ports and 
nlets from Yokohama, from which it will be readily seen that notwithstanding the 
xtreme northern routes have considerable in their favour in point of distance, they 
ack other considerations which, in my opinion, more than counteract the apparent 
idvantages this saving of distance would be in an ocean route. It is in the southern 
yortion of the Province that the resources are being developed, not the least of 
vhich are the coal fields of Vancouver Island, an important consideration when ocean 
teamers have to be supplied, and although an extreme northern route (if practicable 
vith good sea approaches, possessing a favourable port and other climatic considera- 
ions) would reduce the distance by water between the extreme northern and 
xtreme southern locality in the Province about 350 miles, it is a question for the 
onsideration of the Government whether that reduction in distance is an equivalent 
or the facilities offered, as presented herein, leaving out the prepouderating 
Brantages of a splendid climate per contra of that of the northern portion of the 
rovince. 

In drafting this communication, I have duly considered the importance which it 
. to the general interest of the Dominion, and have consequently been extremely 
areful to present nothing to Your Excellency but facts, to the best of my experience 
nd judgment, which I most respectfully submit for Your Excellency’s consideration. 


I have the honour to be, Your Excellency, 

Your most obedient, humble servant, 
JAMES COOPER. 
SCHEDULE OF DISTANCES. 


Vid Dixon's Entrance and Brown’s Passage. 
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Vid Milbank Sound. 


From Yokohama to head of Dean Channel........ i ee wes cous Al 
ff y Gardner’s Inlet......... Re oeey roe 4,221 
es to North: Bentinck Aymy....-vis9s ee By ehies ates 4,168 


Vid Fitz-Hugh Sound. 


From Yokohama to head of .Dean Channel. .; ...2..330.-scece+es 4,191 
o¢ to North Bentinck Arm...... eed teah segredes 4,176 


Vid Goletas Channel. 
From Yokohama to head of Bute Inlet, vid Stewart Island.. 4,250 


ss es z Cape Mudge..... 4,273 
es Ne Howe Sound....... Beers Meccn tectes 4,324 
3 Burrard Tiletiit.n:.:<ctecn eee 4,316 


Vid Straits Juan de Fuca. 
From Yokohama to head Burrard Inlet, via Active Pass.... 4,432 


a Howe Sound a we 4,440 
of Bute Inlet - wee 4,053 
3 to San BranciscO Atte sel ecersecdeeces . custo 4,731 


Statement of Captain John Devereux respecting Harbours in the Strait of Georgia am 
on the West Coast of Vancouver Island. 1 
Burrard Inlet has a safe and commodious anchorage two miles inside the fi 
narrows at Coal Harbour, also another seven miles inside the second narrows at Por 
Moody, twelve miles from the entrance ; but there is one great objection to either 0 
those places, viz.: both the first and second narrows, respectively, are but about: 
cable and a half wide, through which the tide runs about nine knots an hour, creati 
whirls and eddies, rendering it unsafe for large steamers to enter or leave port 
night, or at certain stages of the tide, leaving out altogether interruption by fogs a 
thick weather which occur more frequently inside than out. | 
Next is the outer harbour of Burrard Inlet, known as English Bay; there, ag 
place marked on the chart as Government Reserve, is a good anchorage with ever) 
facility to construct a breakwater and wharves, or even docks both wet and dry, al | 
by erecting a lighthouse on Passage Island entrance to Howe Sound, one on Ei 
Point, one on Twin Point, and another on Discovery Island, the largest ships in 
world might be conducted thither in safety ; but there are three months in the ye 
viz.: from part of August to the same time in November, when this coast is subj 
to dense fogs, rendering it unsafe, if not utterly impossible to navigate Haro Stra 
and the Guif of Georgia with large steamers such as the Royal Mail, Cunard 4 
Pacific Mail Company’s ships. | 
This point, I think, will be conceded by all who know anything about sue 
ships and the straits in question, where the tide runs from four to six knots an ho 
with boiling rips and overfalls, narrow channels and outlying reefs, deep water @ 
no anchorage that could be reached in such weather, and to stop a stream in suck 
plight would simply mean to the mariner to lose his reckoning, as he would be ¢ 
ried off by the tide,and not know whither to go; on the other hand if the engines 6 
large ship were kept going like those of the small steamers on this coast, she wou 
neither answer to her helm nor turn astern quick enough to avoid running ashore, @ 
it frequently happens; the fogs are so dense here that land cannot be seen one hue 
dred yards off. HA 
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Such is a brief description of the difficulties the navigator would have to contend 
ith in these inland waters, and the farther up the Strait of Georgia he would pro- 
ed, the more he would add to his troubles; therefore, I will not dwell on this subject 
- describing anything above Burrard Inlet. 

I will now call your attention to the west coast of Vancouver Island where 
ture would seem to have revelled in harbor making, that it might almost be said 
ey are innumerable, but strange to say out of so many there is not one, except per- 
ips Hesquiat near Nootka Sound, and Uchucklesit in Barclay Sound, worth noticing 
r such a purpose, on account of deep water, narrow channels and poor accommoda- 
mm within, with rocks and outlying dangers without, whereon ships would strike in 
ick weather whilst seeking entrance; however, the tides are more regular on 
e west coast than inside, and might be relied on at all times, but as a set off against 
is, bad weather happens more frequently, or at all events is felt more on account of 
e heavy seas and exposure to the lash of the Pacific Ocean. 

And now to return to those harbours above mentioned. Hesquiat has but twenty- 
ur feet of water on the bar at low water, whereon the sea breaks heavily during 
uth and south-west gales, rendering it impracticable for large steamers to enter or 
ave port during their prevalence, and even in fine weather there would be no water 
‘spare for such vessels as the “Shannon,” “ Siene,” “Tasmanian,” of the Royal line, 
awing over twenty-three and a half feet when loaded, therefore the above port 
ould be ill adapted to such a purpose. 

And now for Uchucklesit, in Barclay Sound, about 15 miles inside of Cape Beale. 

The channel leading to this harbour is narrow, varying from one to two miles in 
idth, has water too deep to anchor, and several dangerous rocks that would be 
fficult to avoid in thick weather, and the harbour itself has also very deep water 
ith little accommodation for such an important station. 

And there is still another and greater disadvantage on the west coast (7. é.) : 
1e further north the mariner proceeds along the coast the less distance the soundings 
ctend from the shore, consequently he has not the facilitics at hand in thick weather 
ere as he would have farther south, to warn him of his approach to the land and 
s attending dangers. P 

It will be now seen that, in my opinion, either Esquimalt must be made the 
rminus of the ocean steamers or else a harbour must be sought north of Vancouver 
land altogether, where there is neither settlement or any other advantage to offer 
a recommendation ; so everything seems to be in favour of the former, viz., settle- 
ents, political and commercial importance, and a naval station, which it both now is, 
id ever will be, notwithstanding others to the contrary: for as long as England and 
e Dominion require a navy to protect their interests on the seas, Esquimalt will be 
e station on the Pacific, in order to watch the Strait of De Fuca, and_ political 
Ovements on Puget Sound. So if St. Juan Island be the key to British Columbia, 
squimalt is the lock; and the latter may still keep the thief out of the house, even 
the key were lost. 

And as to its capabilities asa fort, it is needless to mention them; but for the 
nefit of those who are not well acquainted with nautical matters, [I will remind 
em of last summer when the fleet on this station, together with the Flying 
uadron, were all anchored safely in it, leaving room for as many more, indepen- 
ntly of the shores where wharf accomodation could be constructed for double the 
mber. Such is the harbour, and its approaches are equally good and clear. 

- Without, is an excellent outer harbour, “ Royal Roads,” where ships ride in all 
sathers. It has also a lighthouse erected at its entrance, with another at Race 
eks, leading to it, but to render the chain complete and navigation safe and easy 
ere should be one built on an unnamed point near Jordan River, half-way between 
pe Flattery on the one side, and the above rocks on the other, and another on 
pe Beale, entrance to Barclay Sound. 

- The mariner then coming in from the Pacific could sight the latter, also Cape 
attery, Jordan River. Race Rocks, by the way, and Esquimalt. 
_ In making the land in thick weather, he has soundings to a distance of 
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thirty miles off shore, and nowhere else on this coast are such soundings to I 
found. In fact, it is to the Straits of De Fuca what the Banks of Newfoundland a1 
to the Gulf of St. Lawrence, a safe and valuable guide to the mariner approachin 
the land in thick weather, and by attending to the lead, and using ordinary preca 
tions, the navigator can find his way into and through the Strait, as there is a dee 
water zone, 100 fathoms, running eastward mid-channel until Race Rocks are passe 
where it shoals to 60 or 70 fathoms. This deep water shoals rapidly to twent 
fathoms about two miles off shore on both sides of the Straits, and at a distance ¢ 
one mile, six to ten fathoms will be found, and carried right up to the cliffs, as thei 
are no outlying dangers except Race Rocks, where there is already a lighthouse, ¢ 
above mentioned, and a fog bell, and where there would be placed a gun to fi 
every half-hour during fogs, similar to those in the St. Lawrence. 

But even without the gun, the mariner could steer mid-channel by the let 
until the water shoaled eastward of Race Rocks, and thence one course would tal 
him in safety to Royal Roads, where the mail or passengers could be landed night « 
day. . 
In conclusion, I may add that a steamer might, in fogs, anchor a mile or £0 ¢ 
shore on the Vancouver side, anywhere from Port San Juan to Sooke, a distance 
thity miles, in from six to seven fathoms of water, as it seldom happens that the 
is much wind with fogs on this coast, and the sea, however light it may be, giv 
forth a distinct peculiar sound, while washing against the cliffs, sufficient to warn tl 


mariner of his proximity to the shore. 
JOHN DEVEREUX. © 


Statement of Captain Brown, of the Schooner “ Alert,” respecting Barclay Sour 
Stamp Harbour (Alberni) and Uchucklesit. "3 


Captain Brown states that he has been engaged in the coasting trade of Va 
couver Island, between Victoria and Barclay Sound, for the past twelve years, ai 
that he at one time was pilot on the Sound, and has taken several large sailit 
ships to Stamp Harbour. He says it is one of the best and safest on the Paci: 
coast, and he has seen ten large sailing ships in there at one time, and six of the 
were able to lie alongside of the mill and load at once. The anchorage comprises ¢ 
area of about two miles square, and a depth of from ten to twenty fathoms. Vesse 
of any size can ride at anchor in any gale of wind in perfect safety, and he fee 
confident that in Stamp Harbour six times as many vessels can lie at anchor as_ 
Esquimalt. Barclay Sound can always be approached in foggy weather by sounding 
and there is now a lighthouse at Cape Beale. The rules laid down in the Vancouy 
Island Pilot are correct, and there are some small anchorages in Barclay Sound n 
laid down on the chart. A vessel can sail from the entrance of the Sound 
Turn Island and find good anchorage there, but as the wind is nearly always bafflin 
a steam tug must be used to tow her thence to Stamp Harbour. | 

Uchucklesit is a good harbour, but is out of the way for a vessel uniess 8 
has a tug, on account of baffling winds. i 

In going up the Alberni Canal the only current to be met with is that on: 
ebb tide, and its greatest velocity does not exceed 14 knots. ’ 
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Statement of Captain McKay, respecting Barclay Sound, Alberni Canal. 
Victoria, 10th January, 1874. | 


Captain McKay states that Barclay Sound is easy of approach, as ea 
as most coast places. The entrance to the Sound is good and soundin: 
outside ; good anchorage inside. Stamp Harbour, he says, is an excellent harbot 
well sheltered and safe, with plenty of good anchorage. Alberni Canal has de 
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ater, but is free from danger. If any traffic were there, steam tugs would be 


ed as they are in other places, not as a matter of absolute necessity, but as a 
atter of convenience. In the case of steamers plying here there would be no 
ficulty whether in or at the entrance to Barclay Sound or Stamp Harbour. 


Statement of Captain Christian, Pilot, respecting Barclay Sound and Alberni. 


Captain Christian is a pilot and has been on the north-west coast of Vancouver 
land during the past eleven years; knows Barclay Sound; has been there coasting 
ndred of times, 7.e. nearly every month at least. There is a good navigable 
trance, one 25 miles, another 14, the third one mile. There are some dangerous 
cks outside, but plenty of room to avoid them ; they are down on the chart. There 
¢ soundings outside extending about one-half mile from the shore about the eastern 
annel. Barclay Sound is quite safe: the anchorages are not numerous in the 
und. Stamp Harbour is a good harbour, at the head of Alberni; good anchorage 
d safe; usually requires a long boat with a westerly wind. The light at Cape 
ale is very valuable, and anyone acquainted with the place can enter the harbour 
night. The current usually sets out. He considers Barclay Sound easy of 


proach with a fair wind; with a foul one it is like most other places, but the.e is 


enty of sea room. 


Statement of Gilbert Sproat respecting Barclay Sound and Alkerni. 


_I know Barclay Sound, but have no personal interest there. Probably, I know it 
tter than any other resident in the Province, for ray firm, under my personal 
mnagement, had saw-mills there for five years, and its navigation question was the 
estion I had to consider. 

We had no lighthouse on Cape Beale in those days. I think we loaded about 63 
ssels of considerable size at Alberni (Stamp Harbour), which you know is at the 
ad of the canal, and I think I am right in saying that not one sustained any 
nger. We have had ten ships, of 1,000 tons on the average, iying at one time off 
e wharf at Alberni. These facts are better than theoretical statements. For a 
neral description of the place I would refer to the Admiralty Chart, but may say 
at while Barclay Sound is not a harbour like the unrivalled Esquimalt, it is not a 
d harbour. The eastern passage is the best, we always considered, and now that 
ere is a lighthouse at Cape Beale it can be well approached. 

The channel is only about a mile clear, too narrow for big ships to beat into, 
t generaliy the wind draws up or down. We got along for five years without ary 
pliances, and I therefore think that with the lighthouse, a tug boat and pilot, the 
ace would prove to be better than the average harbours on this or on the English 
ast. he most I know about the harbour at Alberni (head of Canal) is that it was 
wen over once 14 years ago, not since, nor for long before, by Indian accounts. 

Uchucklesit is a good harbour, quite snug; generally speaking, the water in both 
e Sound and Canal is too deep, but there are some good anchorages. I have ridden 
tagale in Wizard Anchorage, near Satellite Passage, just after you got well into 
@ Hastern passage. There is not an anchorage beyond Uchucklesit in the Canal, 
tyou can lie up alongside the rocks, and the wind generally draws up or down. 
ice up to Stamp Harbour a dozen or more big ships can ride comfortably. 

You could not run into Barclay Sound in a fog, nor could you into the Straits of 
ica with much confidence. ' 

There is a rolling and generally wooded tract of land at head of Canal five or six 
les square, with good soilin parts. Very good indications of coal have been found 
ely close to the wharf. A small expense would make Alberni safe from attack by 
enemy from seaward, the canal is so long, narrow, and bordered by such high 


untains. 
GILBERT SPROAT. 
iNcOUVER IsLAND, 4th February, 1877. 
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APPENDIX W. : 


| 
MEMORANDUM ON THE MILITARY ASPECT OF THE BURRARD INLET ROUTE, BY MAIC 
GENERAL SELBY SMYTH, COMMANDING THE MILITIA OF CANADA. | 

There can be no doubt that Route No. 2, terminating at Burrard’s Iniet, is op 

to some military objections upon the ground of its running within a short distan 
of a foreign territory, for full 60 miles from the sea. Its approach is also liable 
interruption from the ocean, in passing the Island of San Juan, but recently, 1 
fortunately, given up to the United States. The guns on this island would comple . 
command the passages either by the Rosario or Haro Channels. ; 
I do not think, however, that the objections I have mentioned—and there ¢ 
none other of which I am aware—are of sufficient gravity to weigh against the nun 
rous advantages which have been set forth in favour of the Burrard Inlet terminus, 
In case of hostilities, we should, in all probability, have a considerable squadi 

of gunboats and ships of war of various descriptions, upon which we should have 
depend, not only to guard the approaches from the ocean, but also to keep open 1 
Frazer River from its confluence with the Strait of Georgia, past New Westminst 


to Hope. F 
Ras of course, could, and, possibly, would be made from Washington Territe 
across the international line to tear up rails, blow up bridges, or otherwise intern 
the line of railway ; but as in war it is scarcely possible to provide against every § 
of desultory attack, so it would hardly be consistent to overlook all the numert 
advantages in favour of Burrard’s Inlet terminus, merely from fear of eventualit 
which may be very remote—may, indeed, never occur—or if attempted, might 
averted or rendered nugatory, through the means of naval protection to which I hé 


alluded. 
E. SELBY SMYTH, | 
Major-General. 
Ottawa, 15th March, 1877. i 


; 
i 
t 
a 
Ri 
i 
} 


313 


APPENDIX X. 


SKETCH OF THAT PORTION OF CANADA BETWEEN LAKE SUPERIOR AND THE ROCKY 
MOUNTAINS, WITH SPECIAL REFERENCE TO ITS AGRICULTURAL CAPABILITIES, BY 
JOHN MACOUN, M.A., PROFESSOR OF BOTANY, ALBERT COLLEGE, BELLEVILLE, 
ONTARIO. 


During the summer of 1869, Professor R. Bell, of the Geological Survey, 
amined the region around Nepigon River and Lake, and reported that there were 
rge areas of land, both in the vicinity of the lake and river, well situated for agri- 
Itural purposes. Speaking of the Nepigon country, he says: “In the N epigon 
untry the largest tract of good land appears to be on the south-western side of the 
ke. rom the Nonwaten River northward to the Pagitchigama, a distance of fifty 
iles, the country is comparatively level, and the soil generally fertile; but we 
uld not ascertain from our own explorations how far westward this tract extends. 
1¢ Indians, and others, however, represent it as continuing nearly to the River Win- 
peg, and becoming more generally level in receding from Lake Nepigon. Some 
the peninsulas in Lake Nepigon, within the above distance, are hilly; but the soil, 
nerally, is good, even on these, consisting of a brownish loam sufficiently tenacious, 
nen moist, to retain its form after being pressed in the hand. The rivers entering 
is part of Lake Nepigon, as far as examined, were found to flow, with tortuous 
urses, between muddy banks of clay, overspread with fine sand. The clay as seen 
the banks generally appears sandy from having become mixed with the overlying 
posit ; but when clean sections are obtained, it is usually found to be stiff, tenacious, 
d free from grit. On the higher levels the sand is often coarser, and stratified with 
yers of gravel. 7 
_ There is a considerable area of good land around the bottom of South and 
sIntyre’s Bays, and on the peninsulas east of the latter bay and Gull Bay. From 
2 mouth to the first rapid on the Poshkokagan, the loamy banks of the river are 
m twenty to thirty feet high. The River Kabitotiquia is so crooked that by 
lowing its windings from the mouth to the portage leading to Chief’s Bay, the 
tance was estimated to be fully thirty miles, although it is only nine miles in a 
aight course. On both sides the country is level and the soil sandy, supporting a 
mh of grass and bushes, the timber having been all burnt off by repeated fires 
thin the last few years. The land is free from stones, and very little labour would 
necessary to make it ready for the plough.” 

_A number of other localities are mentioned having a good soil, and capable of 
porting a large population. 

During the summer of 1869 I made extensive collections of the plants in the 
mediate vicinity of Lake Superior and at some distance from its shores, and in no 
e did I find boreal plants except close tothe Lake. Although the greater part of 
land was covered with spruce it was quite evident that if this were cleared away 
)land would be drier and a different vegetation would spring up. In the summer 
1870 very extensive fires took place, and much of this timber was consumed. My 
ond visit confirmed the opinion I had formed on my first that the apparent coldness 
he Lake Superior region was caused by a super-abundance of moisture. Even 
ee years had made a change, and the vegetation now springing up was 
icative of a drier climate. The valley of the Kaministiquia contains a large 
ntity of good, fertile soiland the greater part of the land between Thunder Bay and 
bandowan will yet produce heavy crops of hay and oats, and possibly wheat. When 
sing through it in 1872 I noted that all the attempts which had been made at culti- 
ton had been successful. Timothy was exceptionally good and produced immense 
» 29 
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quantities of seed. I have no doubt but that much of the land on the eastern side ¢ 
the watershed is suitable for cultivation, and that, taken as a whole, it is little behin 
many parts of the Laurentian country in Ontario. | 

I have very little knowledge of the country which I designate as the “ wate 
shed.” It seems to be a plateau elevated about 1,000 feet above the Lake, and £ 
studded with lakes as toappear to be at least one-half water. There can be very littl 
land fit for cultivation; judging from the section passed over by me, I am ledt 
assume that there are extensive groves of red and white pine throughout the who 
area. That this is so, 1 have no means of proving, but I infer itfrom the country t 
the south of it—Minnesota—which, in its northern part, is precisely like the area i 
question. This section may be said to extend from the Minnesota boundary on th 
south, to English River on the north; and from the Lake of the Woods on the wes: 
to near Lakes Nepigon and Superior, on the east. 

An area of more or less extent, well suited for agricultural purposes, is met wit 
on Rainy River; but whether it extends far to the north, seems to be an open que} 
tion. A gentleman, who resides at Fort Francis, informs me, that there is mu¢ 
more good land along the river than is generally supposed, and that it extends a lon 
distance back from it. There are likewise many fine groves of first-class timber, an 
he assures me that there can be no doubt of the fertility of the soil, as crops of a 
kinds are raised at Fort Francis. Here, there will be a very large settlement, whi 
will very possibly extend back, in coming years, to the railway. Thisis the most favo 
able point for settlement between Lake Superior and Manitoba; and as it is in coy 
nection with navigable water, will always be an important location. ‘he swamp Sai 
to extend along the right bank of the river, at a varying distance of from one t 
thirteen miles, will be very easily drained, as it is much higher than it. As tk 
country is cleared, these swamps will naturally dry up, as they are really forme 
by the deposition of moisture in excess of evaporation, which will not be the cai 
when the summer wind gets free play. It may be set down as reliable, that all tl 
land in this region not covered by rock or sand, is good; and that the extent of th 
good land is in excess of the amount conjectured. 

Without a doubt, the whole region from Thunder Bay to Lake Winnipeg, CO. 
tains a large amount of fertile soil; and from the nature of the forest-growth, the’ 
can be little difference between its climate and that of Northern Ontario, White pi n 
red pine, swamp elm, red ash, red and white oak, balm of Gilead, poplar, basswoo 
birch, spruce, cedar, and tamarac abound, and grow in many cases to a large siz 
A comparison between this region and that of northern Ontario, is not inapt, as t] 
parallelism is almost complete. Rocky ledges, swamps, lakelets, patches of got 
arable land, lavger areas of good or sandy soil, lakes and rivers teeming with fis 
and, lastly, a climate cooler and moister than that of the Lake region, are fou 
throughout both areas. | 

Taking the average width of the dry land along Rainy River at eight miles, a 
its length at eighty, the valley cannot contain an area of less than 300,000 acres” 
good land, having a soil so rich that it has been the theme of every explorer. T 
canal now being built at Fort Francis will do much to attract settiement to U 
out-of-the-way region, and will be a valuable auxiliary in the construction of t 
Pacific Railway. ‘ 

Although Winnipeg River is very rocky, yet along its course there are maj 
small areas which have a very fertile soil, and which produce Indian corn and whe 
together with other cereals in abundance. Towards the mouth of the river the go 
Jand increases,and at Fort Alexander there are many thousand acres of good arable la 

A region very little known lies between Lake Winnipeg on the one hand, a 
Lakes Manitoba and Winnipegoosis on the other. Its climate is certainly 
colder than that in the vicinity of Fort Garry, and wherever sufficiently eleva 
above the lake, it should produce all the cereals cultivated further south. Near 1 
lukes there are immense marshes and low grounds which produce great quantities: 
hay, and which, on the settlement of the country, will be very valuable both | 
pasture and meadow lands. j : | 
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The greater part of the country between the Duck, Porcupine and Riding 
ountains on the west, and Lakes Winnipegoosis and Manitoba on the east, is very wet 
id marshy. This may be said to be the cause of the summer frosts in this region, 
Ithough marshy and wet the soil is nearly all good, and in coming years, when 
operly drained, will produce abundant crops. A careful examination of the map 
ill show the reason of this wetness. This is the outer margin of the “ First Prairie 
eppe,’ and the water which has been absorbed into the soil of the “Second 
rairie Steppe’’ here comes to the surface in multitudes of springs, which are the 
use of the marshes that lie along the base of the mountains spoken of above. No 
te carefully studying the map of the “Second Steppe” can doubt the correctness 
' this theory. 

A line passing from Fort ala Corne and the Basque Hills by the Porcupine, 
uck and Riding Mountains and the wet country east of Pine Creek to Pembina 
ountain, will include the country known as the “First Prairie Steppe.” East of 
ed River this same region extends along the boundary to near the North-West 
igle and north to Lake Winnipeg. The outer line all the way round is marshy, 
cept where it is cut through by the Red River, and in course of time will all be 
ained and become very productive. 

_ Taking Manitoba as a whole, it is surpassed in fertility of soil and productive- 
ss by no other country in America. From a careful study of its rainfall and its 
tural productions, I have no hesitation in saying that all our forest trees will be 
sily grown on any part of the “ First Prairie Steppe.” There seems to be no 
ficiency in the rainfall in spring and summer, although both the fall and winter 
e very dry compared with ours. Experience of the climate of Manitoba will 
rely bring a liking for it, it being so uniform that the periods of the commence- 
ent and close of winter may be accurately predicted. 
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Second Prairie Steppe. 


On the Second Prairie Steppe, the soil, instead of being uniform as on the first, 
anges its character very often. Rich prairie soilis found, alternating with gravel, 
nd, or boulders, or with a mixture of all three. My own observations made 
Ting two trips across it are as follows :— 

After passing Rat Creek, the trail to Pine Creek leads over a wide and beautiful 
airie, (in 1872 without an inhabitant, but in the fall of 1875 nearly all fenced in 
a studded with the houses of numerous settlers). For the first few miles 
® country is an unbroken plain, with, at intervals, a few clumps of aspen. As 
» proceeded westward, it became more thickly covered with aspon clumps, 
d gradually changed from a boundless prairie to a partially wooded plain. The 
eS were very small, in no case being more than six inches in diameter, and 
ving every appearance of quick growth. Constant fires are certainly the cause of 
2 want of wood, which is every year becoming scarcer. After leaving Rat Creek, 
© a distance of over twelve miles the land is of first-class quality; then intervenes 
mact of land about ten miles in extent, which is more wooded and wet in spring, 
was easily seen by the numerous clumps of willows thickly scattered over its 
‘face. For the next ten miles the trail led through a rich country ; vegetation of 
sry kind being most luxuriant and bearing testimony to its general fertility. 
€ whole of this region was evidently covered with forest at a recent date, as there 
» oaks and many aspens still remaining. Fires are gradually but surely denuding 
» whole country of woods, as the margins of all groves show the action of fires. 
ich that had been green forest land when I crossed with Mr. Fleming in 1872 was 
w (October 1875) covered with blackened trunks. When within four miles of 
de Creek, the land changes and numerous sand hills are passed which indicate the 
ver flank of the “Second Prairie Steppe.” This sandy tract extends to about four 
les west of the creck, and has still many scattered oak trees upon it. 

_ Between Pine Creek and the Little Saskatchewan, a distance of 31 miles, the 
dis generally good, but wood for the first 20 miles is very scarce, The soil is 
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drier and warmer than that east of Pine Creek, and although possibly not yielding 
so much per acre it would still be considered first-class land in the east. As 1 
approach the Little Saskatchewan the land becomes rougher and many small lake 
are passed. Many boulders strew the ground and ridges of gravel or sand are 
occasionally seen. 4 
The valley of the river is very beautiful, and formed a pleasing contrast to the 
monotonous country passed over before reaching it. The timber on its banks ~ 
nearly all destroyed by the recklessness of travellers and hunters, and there ig 
almost a certainty that, before but a very few years have elapsed, there will not be @ 
tree left in the country. The whole of this valley is well suited for cultivation, and 
there is an abundance of water at all times, and quantities of fish at certain seasons; 
the only drawback is the want of wood. 4 
Between the Little Saskatchewan and the Salt Lakes, a distance of 25 miles, the 
land is fit for cultivation but the water is scarce, and in the fall of the year there I 
none to be had, except by sinking wells, which is out of the question, for travellers 
Shoal Lake, ten miles west of Salt Lake, seems to be the centre of a depressio 
and for six miles west and twelve miles east of it the land seems to be impregnat 
with salt, as for the whole eighteen miles saline plants were observed. When 
passed the Shoal Lakes in August, 1872, a stream of fresh water was flowing out 
the upper lake southward into the lower, and the water was sweet and good. Passi 
the same point last October, I was surprised to find that the creek had ceased to flow, 
and that the water in the upper lake was not fit to drink. q 
This water question is one not easily solved; but from my own observations ] 
have concluded that good water will be found in almost every part of the country 
by judicious sinking. From the fact that when salt water and fresh are near each 
other the fresh is on the higher ground, I have come to the conclusion that the salt 
depressions or areas occur cither where the soil is impervious, or at the bottom 0 
synclinals. The fact of springs being found higher than the salt seems to point t 
the latter as the cause. Unquestionably one or other of these is the true reason, au 
salt lands are gencrally, at least to all appearance, impervious to moisture. 
other parts of the prairies the soil is porous, and the water disappears from th 
surface, eventually to appear as springs or swamps, it may be, hundreds of miles off 
Were wells dug in the vicinity of fresh water pools, or on lines showing an appearani 
of an anticlinal, water would be invariably obtained. . 
The soil between Shoal Lake and the Assiniboine is generally good, bein 
principally a sandy loam, resting on a gravelly sub-soil. Limestone pebbles are ver 
abundant in the soil, although there is an abundance of gneiss boulders on the hill 
sides and on the level ground also, in a number of places. The country betwee 
Bird Tail Creek and the crossing of the Assiniboine is much cut up by deep ravine 
running down to the river; in consequence of this, much of the land would be unfi 
for the plough, 7 
The triangular area enclosed between the Assiniboine on the one hand and th 
Qu’Appelle on the other, having a perpendicular of 25 miles, is worthless for agricu 
tural purposes, being composed of sand or gravel, but after that is passed, the goo 
land continues all the way to and beyond the Touchwood Hills. The hills are more lik 
an upland plateau than anything else. They are about 80 miles wide where the roa 
crosses them, and are simply a series of undulations like broken waves,the hollows bein; 
ponds, lakes and marshes. It is only in the vicinity of the “Old Fort” where the, 
are above the general level. They are certainly much higher than the plain to th 
west, as it is a continuous rise, going east for many miles before reaching the hill: 
Tho soil on both sides is much better than that of tho plateau itself. From ten mile 
cast of Cut Arm Creek to the eastern base of the Touchwood Hills the land is firs 
class and contains but little salt. Much of it, however, is without wood; but a ver 
few years would suffice to cover the greater part with forest, if the fires could b 
stopped. East of the Little Touchwood Hills and north of File and Pleasan 
Mountains stretches a wide undulating plain, with little wood or water, but with a 
excellent soil. For the most part it consists of a gravelly loam, with from six to te 
im | 
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| hes of the usual black prairie soil on the top. Although there is scarcely any 
ater on the surface, there is no doubt but that the very best could be obtained by 
inking, as there is scarcely any brackish water or “ salt lands.” 

_ After passing the Touchwood Hills, there is a stretch of fully forty miles where 
Jere is no wood and scarcely any fresh water. It seems to be an immense depression 
tending east and west along the base of the hills for a great distance, ending to the 
istward in Quill Lake, which is said to be quite salt. Ten miles west of the 
Hills” is the bitterest water on the whole route, and at the time I passed it, last 
ctober, it was even unfit for either horses or cattle. Twenty miles may be set down as 
ie breadth of the salt lands, the other twenty being a very fair soil, but totally 
svoid of wood and possessing very little water at any season of the year. Between 
ie eastern edge of the plain and “ Round Hill” the soil is very good, but the sur- 
ce is much broken with hills, ponds and boulders. From Round Hill to the South 
askatchewan—a distance of over fifty miles—the soil is generally of a first-class order. 
he aspect of the country is much varied by wooded hills and fertile prairies 
hterspersed with beautiful little lakes and occasional marshes; taken as a whole, this 
»gion is all well suited for settlement. Round Hill is about four miles west of the 
slegraph line, and the country seen from its top is thus described by the author of 
icean 10 Ocean: “Climbing to the summit of the central hill we found ourselves in 
1¢ middle of a circle, thirty to forty miles in diameter, enclosing about 1,000 
yuare miles of beautiful country. North and east it was undulating, studded with 
spen groves and shining with lakes. To the south-west was a level prairie with a sky 
neof hills bordering it. To the north-west—our direction—the hills gradually 
escended to the more level prairie beyond, through a beautiful, boldly irregular 
ountry, with more open expanses than the Touchwood Hills showed, and more 
eautiful pools, though the wood was not so artistically grouped.” 

All that has been said of the country between Pine Creek and the South Saskat- 
hewan applies to the line of cart road, which by referring to the map will be seen 
0 pass across the plateau which separates two water-sheds. On all the land for the 
yhole distance the grass forms a sward, and if the prairie fires were stopped the 
vhole would be again covered with wood without difficulty. The only tree for this 
pole distance is Populus tremuloides (Aspen poplar) except a few oaks, elms and 
sh, in the valley of the Assiniboine. 

The country south of the line I traversed is drier, and almost wholly without 
rood; but there are many first-class locations in the valleys of the rivers which 
raverse the territory in question. 

George Dawson, Esq., who was geologist to the Boundary Commission during the 
years 1872, 1873 and 1874, in his published report speaks of this region, the Second 
Prairie Step, &c., as follows:—“ On crossing Pembina River the eastern margin of the 
yreat treeless plains is entered on. No woods now appear except those forming narrow 
delts along the valleys of the streams, and soon even the smaller bushes become rare. 
[he shrubs met with are generally stunted from the absence of shelter against the 
wind and the frequent passage of prairie fires. With reference to the soil west of 
Pembina River the same remarks apply as to that east of it. It is fertile, though 
aot so deep or inexhaustible as that of the Red River Valley, and rests ona gravelly 
Irift sub-soil. Swampy bottoms, bearing a good growth of hay grass, abound, but 
their area is small as compared with that of the dry ground, Toward the end of 
summer most of theso swamps dry up completely, and extensive regions are then 
without other water supply than that derived from the streams and rivers, which 
in deep valleys and are often far apart. I do not think, however, that difficulty 
| ould be found in obtaining water by wells sunk in any of the lower part of the 
prairie. The rainfall of this region is probably slightly less than that ot Red River 
Valley, but appears to be sufficient for agricultural purposes. 

_ It seems probable that at a period not very remote, a great part of this region 
was covered with forest trees. The humidity of the soil and climate is sufficient for 
their growth, and in some places little hummocks, resembling those found in a forest 
and known as “cradle knolls,” were observed. On approaching Turtle Mountain, 


DS ae 


318 


the tendency of this part of the prairie to recloth itself is shown by the occurren 
of thickets of seedling poplars on the sheltered sides of the undulations, wherev 
any considerable period has intervened since the ravages of fires. |The water of t. 
ponds and swamps of this part of the prairie is generally swect, but one distinct 
saline lake was seen. 

Turtle Mountain, forming as it does, a more or less thickly wooded area whi: 
may be estimated as over 300 square miles, cannot but be a valuable nucleus f 
the utilization of the surrounding treeless prairie; serving as a supply of fuel a 
building timber, and as a refuge for wintering stock which, during the summer, h 
been herded at large on the plains. Though the elevated and broken area of t 
‘“ Mountain” is pretty nearly equally divided by the Boundary Line, the northern hs 
is more uniformly covered with woods, and probably embraces two-thirds of the fore 
area. There are also Jarge regions of the so-called mountain, which, though mo 
boldly undulating than the prairie, show good soil, and will eventually be cleared f 
agriculture. There are indications that this wooded area receives a much more copio 
rainfall than the surrounding country. 

The wood is chiefly poplar, of two species. Oak, however, occurs abundant 
along the margin of the forests, and forms groves on the ridges, or groves intersperst 
with other trees. White birch is abundant, though not forming large groves, ai 
black birch also occurs. The ash-leaved maple or box elder, and the elm are al 
found, the latter attaining considerable dimensions in some of the more shelter 
valleys. The largest poplars observed must have been over two feet in diameter 
the base, and of good height. The average size in many groves is about eighte 
inches. The oak and birch are seldom over two feet in diameter, and the latter a 
generally much less, but growing in thick masses and very tall. Most of the swam, 
are grassy, and would yield excellent hay. Peas and vetchesare abundant and occt 
with the fireweed (Zpilobium angustifolium) and various species of Aster and Solidag 

Westward from Turtle Mountain the prairie rapidly loses its abruptly undulati 
character, and becomes almost perfectly level before reaching the River Souris, at tl 
179 mile post. There are, however, still many shallow basin-shaped hollows, whi 
must be filled with water in the early spring, but, soon after, show a fine tall grow 
of swamp grass, which in the autumn was found in many places standing conside 
ably higher than a horse’s back, ard which contrasts strikingly with the short cri 
sod of the surrounding prairie. The vegetable soil is not very deep, often only six 
eight inches, and in character somewhat light and sandy, but it is based on whiti 
marly drift, which forms a good subsoil. 

The valley of the Souris is here nearly a mile wide. It includes some fi 

and very fertile land, and a limited quantity of timber, chiefly elm, is found along t 
immediate banks of the stream, massed in fine groves on the peninsulas formed by | 
devious windings. 
. The region between the first and second crossing of the Souris by 41 
line, about 50 miles in width, presents features similar to those of that last describe 
It is gently undulating, with a soil whicb is, in some places, perhaps, rather thin ar 
gravelly, but becomes deeper and richer in the vicinity of the North and Sou 
Antler Creeks—tributaries of the Souris. Along the valley of the South Antler, 
good belt of trees extends for many miles. The surface is everywhere covered wi 
a strong sod of short grass. 

The Souris at its second crossing flows in a valley with wooded grassy bank 
somewhat narrower than before, and with the immediate bed of the stream pl 
portionately deeper. It is still fringed with wood and continues to be so as far | 
Wood End—262 mile post—or about 80 miles by the course of the stream. 

From the second crossing of the Souris to the foot of the Missouri Coteau, fro 
the 215th to the 296th mile post, the prairie still shows a gently undulating surface, at 
in most places a short thick growth of grass. The soil, however, in passing wes 
ward shows a tendency to become more sandy and stony, and some large tracts a 
covered with boulders in such profusion as to be rendered permanently unfit ft 
agriculture.” 4 
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_ These are the words which Mr. G. Dawson uses in describing the Second Prairie 
teppe as seen by him on the Boundary Line on Latitude 49°. 

_ Between the road travelled by myself and the Boundary so clearly described by 
[r. Dawson, flows the Qu’Appelle River, explored by Professor Hind, in 1858. Of 
he valley of this river and its surroundings, he thus speaks in his report of the 
ountry between Fort Ellice and the Qu’Appelle Lakes : 

_ “At 4 p.m.,on the 12th of July, we left Fort Ellice, and travelled due west 
brough a pretty country, near the banks of the River Qu’Appelle. We passed one 
uagmire, and after breakfast on the following day, arrived at the Cross Woods; they 
onsist of aspen, with a splendid undergrowth. ‘The pasturage is excellent and the 
gad good. On the 13th, we passed through a fair rolling country, the soil consisting 
f sandy loam, with much vegetable matter in the valleys. Aspen groves are 
umerous, and many little lakes, margined with reeds, afford quiet breeding places 
uw ducks. The road is good in summer, but wet in spring. The trail continued 
rough good land for nine miles, with aspen groves on the crown of each undulation, 
nd willow bushes in the hollows. Then came a prairie, three miles across, but of 
uch greater length. Ponds were numerous, abounding with ducks and ducklings. 
mm the morning of the 15th, we reached a treeless prairie, marked at its western 
xtremity by a sandy ridge, known among the Indians as the West Ridge. 

__ Beyond the West Ridge the country is very undulating and boulders of limestone 
nd gneiss rocks are strewed on the flanks and summits of the hills. In the 
lorning after a clear night we always noticed heavy dew, this phenomenon was not 
) frequently noticed on the Souris under similar circumstances. ‘There can be 
ttle doubt that the aridity and barrenness of the Great Prairie between the 
w Appelle and the 49th parallel is owing to the small quantity of dew and rain and 
ae occurrence of fires. North of the Qu’Appelle seemed to be far more humid and 
1¢ vegetation infinitely richer than south of that great valley. 

_ Another prairie eight miles broad succeeded that last described, and bounded by 
idges having a N.W. and S.E. direction introduced us on the 16th to a hilly country 
some miles. The range is called the Indian Head, and contains many beautiful lakes 
nd is well wooded. Here we met Charles Pratt and.a party going to Red River; an 
ld Indian, accompanying Mr. Pratt, born in this part of the country, told us that he 
smembered the time when the “ whole of the prairie through which we had passed 
nce leaving Fort Ellice was one continuous forest.” The view from the Indian Head 
mge is exceedingly beautitul; it embraces an extensive area of level prairie to the 
orth, bounded by the Aspen Woods on the borders of the Qu’Appelle valley. A 
ortion of the old forest alluded to by the Indian still exists on this range. It con- 
ists of aspens of large growth and thickly set. 

Ox. Saturday, the 19th, we entered a very beautiful and fertile prairie at the foot 
f the Indian Head ridge, our course leading us in a northerly direction to the Qu’: 
ppelle Mission. We reached it about 6 p.m., after passing through a magnificent 
rairie all day. In fact, the country north of the Indian Head and Chalk Hill ranges 
jtruly beautiful, and will one day become a very important tract.” 

Speaking of the country between the Qu’Appelle Lakes and the Elbow of the 
outh Saskatchewan, the same writer says: “Putting out fires in the prairie is a 
legraphic mode of communication frequently resorted to by Indians. Its conse- 
uences are seen in the destruction of the forest, which once covered an immense 
rea south of the Qu’Appelle and Assiniboine. The aridity of those vast prairies is 
artly due to this cause. The soil, though light, derives much of its apparent 
lerility from the annual fires. In low places and in shallow depressions where 
larshes are formed in spring, the soil is rich, much mixed with vegetable matter 
nd supports a very luxuriant growth of grass. If willows and aspens were allowed 
) grow over the prairies they would soon be converted into humid tracts in which 
egetable matter would accumulate, and a soil adapted to forest trees be formed. If 
portion of a prairie escapes fire for a year or two the result is seen in the growth 
f aspens and willows, first in patches, then in large areas, which in a short time 
ecome united and cover the country; thus retarding evaporation and permitting 
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the accumulation of vegetable matter in the soil. <A fire comes, destroys the ycun 
forest growth, and establishes a prairie once more. The reclamation of immens 
areas is not beyond human power. The extension of the prairie is evidently due 1 
fire, and the fires are caused by Indians, chiefly for the purpose of telegraphic cor 
munication or to divert the buffalo from the course they may be taking. The 
operations will cease as the Indians and buffalo diminish ; events which are takir 
place with great rapidity.” 

Prof. Bell, of the Geological Survey, examined the country in the neighbourhoe 
of Fort Pelly during the summer of 1874, and thus speaks of the timber and so 
between Duck Mountain and the Assiniboine :—-“ Following a south-east course fro 
the Crow Stand, I first passed along the south-eastern base of a bouldery ridge, abot 
a mile in length, having the same direction, and at the end of 11 miles came upc 
Big Boggy Creek, flowing north-east. This I descended for about eight miles witl 
out finding any solid rock, and then struck north-north-eastward through a lev 
country with a good clayey and gravelly loam soil. It is covered with brush, broke 
by ponds and prairie openings. We also passed through a strip of large timber, 
mile and a halfin width; the trees consisted of aspen and balsam, poplar, spruce ar 
tamarac. With the exception of a few trees on the south side of the Assiniboit 
near Fort Pelly, spruce and tamarac were first observed on coming to Big Bogg 
Creek. Some of the tamaracs were upwards of a foot in diameter. 

From the above point on Big Boggy Creek, I followed a straight north-nort 
westerly course back to the Crow Stand, the distance being about 26 miles. Most 
our course lay several miles to the east of the Assiniboine River. In the aboy 
interval the soil is sandy, in some places light and poor, but generally mixed wit 
loam and of a fertile character. Boulders were scarce, except near the Crow Stan 
The surface of the country is slightly undulating. Rather more than half the are 
consists of prairie openings, the remainder being covered with poplars and willow 
In the prairie portions the moles have thrown up almost every foot of the soil im 
little hummocks, often for miles at a time. Surface water was scarce when we passé 
over the ground in the beginning of August.” 

Speaking of the country along Swan River, about 12 miles from Fort Pelly, t 
Says :—- 

me Immediately after crossing Swan River we entered the Five Mile Woods. TI 
trees are mostly aspen and balsam-poplar, with some spruce and white birch. In tk 
woods the soil is an excellent clayey loam overlaid with black mould. Emergir 
from the Five Mile Woods, we entered upon the Square Plain, which has a length o 
the trail of about 16 miles. In the first or southern sixteen miles of this distane 
prairie openings alternate with groves of aspens, and the soil is of a coarse sand 
character, with some gneiss boulders. The remaining ten miles consist of prairi 
with bushes in some places, and the trail passes over a fine loamy soil, the best ¥ 
had seen since leaving the fertile prairie land of the Lower Assiniboine valley. Th 
sandy soil in the southern part of the Square Plain is furrowed by old buffalo track 
running in the same direction as the trail. Thunder Hilllies on the western side 
the Square Piain, and the brook named after the hill joins the Swan River near i 
eastern corner. Leaving the Square Plain, we passed through the Poplars, whie¢ 
have a length of about five miles on the trail, and after crossing a short interval « 
dry sandy land, entered upon the Great Meadows, which are said to extend all tk 
way to “the Store” at the second crossing of the Swan River. In going through th 
Poplars the trail in the second or eastern half of the distance runs along the top of 
ridge of shingie varying in height from four to twelve feet, but averaging from fiy 
to eight, and having a width of from one to three chains. It is composed mostl 
of pebbles of gneiss and grey limestone, and is flanked by a swamp on each sid 
The Great Meadows have a level, dreary appearance, and are overgrown with ran 
sedges, grasses and vetches, interspersed with clumps of willow bushes. They woul 
yield an almost inexhaustible supply of excellent fodder for cattle and horses. Th 
soil is a rich black loam, but apparently too wet for cultivation without drainag 
which, however, could be easily effected, as the surface is 30 or 40 feet above th 
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vel of Swan River. The remains of ancient beaver-dams are a noticeable feature 
1 this area. Owing to the level nature of the ground, they have necessarily been 
uilt of a great length. They are now all dry, with the exception of a little water 
t the gap, which is opened through the lowest point in each of them. These old 
eaver-dams may be taken as one of the evidences of the greater abundance of water 
1 this region in former times.” ° 

_ Mr. J. W. Spencer in describing Porcupine Mountain writes as follows :—“ Por- 
upine Mountain forms a coutinuation of the chain of high ground which marks the 
astern limit of the second of three great prairie steppes of the North-West Territory. 
rises to the height of about 800 feet above Swan Lake. Between the base of the 
lountain and the lake is a belt of about twelve miles of low ground, consisting of 
pen marshes, or “ muskegs,” tamarac swamps, &c., while the remainder of the 
terval is densely wooded with aspen, balsam, poplar, spruce and willow. On the 

ope of the mountain I saw balsam poplars six feet in diameter, while in some cases 
gruces reached a thickness of nearly four feet. This forest is more ancient looking 
id bears fewer evidences of fire than any other that came under my observation in 
ie North-West Territory. The region is little frequented, even by Indians, being 
ficult of access. Although fire has not visited the slopes of the mountain, or the 
vel ground below for a very great length of time, yet the whole of the forest on the 
immit was swept away a tew years since, and in its placea young growth of poplars 
aS Sprung up.” 

_ After a careful examination of all the authorities in connection with the Second 
rairie Steppe, fam quite safe in saying that at least two-thirds of the whole area was 
ered with forest at the beginning of this century, and that all this forest land was 
table for cultivation. Further, I am quite safe in coming to the conclusion that all 
is region can be again covered with forest by planting, fencing, and occupying the 
untry so as to cause the extinction of the prairie fires. 

Commencing at Pembina Mountain the escarpment forming the eastern boundary 
‘the Second Prairie Steppe has an altitude of about 250 feet. From the point where it 
osses the 49th parallel it sweeps to the north-west and assumes a more gentle slope, 
pee broken up into three or four subsidiary terraces. ~ It then meets the Assiniboine, 
ar the mouth of the Souris,and passing by the hills east of Pine Creek attains a higher 
evation and obtains the name of Riding Mountains, which, with other elevations 
iving various names, extend to the Saskatchewan, noar Fort a la Corne. 

_ Numerous springs and swampsare found all along the face of the escarpment, in- 
easing in size and volume to the north-west, where they merge into the swampy 
untry east and north of Duck Mountain. : 

_ The Souris, the Q’Appelle, the Assiniboine, the Swan, the Red Deer and Carrot 
vers all take their rise in the Second Prairie Steppe and drain the vast area included 

it, The three tormer run in valleys from one to two miles wide and from 200 to 

0 feet deep. All the small streams which convey the surface waters of the plains 

the rivers cut deep narrow valleys in the plain, and cause the cartroads to cross 

e least watered part. 

"One feature of the Q’Appelle should not be passed over without mention. That 
the series of beautiful lakes near the upper part of its course, which are well 
et with fish, especially whitefish. This river seems to have discharged at some 
mote time a part of the water of the South Saskatchewan, as the source of the 
Appelle is actually within twelve miles of the ‘‘ Klbow,” and the same valley 
tends to it. Its depth below the prairie level being no less than 140 fect. 

_ The river valleys are all well stocked with wood, consisting chiefly of elm, ash, 

h-leaved maple, balsam, poplar and willows, while the slopes which lead up to the 

airie level above are generally covered with a thick growth of aspen poplar. Oak 

Common on some spots along the Assiniboine, but it seems to pass but a short 
stance into the Second Prairie Steppe. After leaving the river valleys, but little 

nber is left on the level country, the fires having been steadily encroaching on the 

test area from time immemorial. The ranges of hills, however, are still more or 

88 clothed, and these, owing to their greater rainfall and less exposure to fire, are 
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likely to retain their wood until the axe of the settler destroys what was once a vay 
and continuous forest. In the North-West and in the neighbourhood of Fort Pel 
the greater rainfall, combined with imperfect drainage, causes the formation of swam] 
and the growth of black and white spruce, which will yield sufficient timber for tk 
settlers for many years to come. 

Wood Mountain, Turtle Mountain, Pleasant Mountain, File Mountain, Touel 
wood Hills and many other wooded hills rise at intervals throughout the plain, an 
show by their moist soil, their luxuriant vegetation and the springs oozing out ¢ 
their flanks that much of the apparent want of water is not real, but is a consequen¢ 
of the nakedness of the land. i 

Tho soil of the region is inclined to be sandy, but, with the exception of th 
triangular area enclosed between the Qu’Appelle and the Assiniboine, the easter 
slope of the escarpment and the castern face of the Little Touchwood Hills, | saw non 
but what would be called good land in Ontario. In fully one hundred places I sai 
the soil dug up, and, invariably, the surface was black loamy soil mixed with sat 
ranging from a few inches to over two feet in depth. Under this the usual subso: 
was limestone gravel mixed with rich-looking marly earth in varying proportion 
Soil of this description extends from the confines of Manitoba to nearly 100 mile 
north of Carleton on the road to Green Lake. In the valley of the South Saskatch 
wan and between it and Carleton the soil shows more signs of alluvium; there 1 
more sand contained in it, and there are few if any pebbles in the subsoil. The bat 
isolated hills that are frequent in many parts are almost all gravel and are useles 
for agricultural purposes. Boulders are met with in profusion in many places, an 
very little of the region in question is without them ; but still they do not form 
very marked feature of the country except in the vicinity of “ Mount Camel” 0 
Round Hill, where for a few miles both east and west they are very abundant. 1 

Little has been done in the way of agriculture, except at the Hudson’s Bay Com 
pany’s establishments, but all attempts which have been made, show that the soil i 
admirably adapted for the raising of all kinds of grain, especially wheat and peas 
Over sixty families reside at Prince Albert Mission on the North Saskatchewan— 
forty-six miles below Carleton—and raise large quantities of wheat, besides othe 
graip. Last year over 3,000 bushels of wheat were raised, and this year much more 
A steam grist and saw mill was put up last winter, and by this time itis in successfu 
operation. Everything is in a progressive State, and the colony has successfull} 
demonstrated that thriving communities can be established in the far interior. O: 
the banks of the South Saskatchewan, at the lower erossing,I found no less that 
fifteen settlers in October, 1875, where there was not the sign of a settlement il 
August, 1872. They had raised good crops the preceding year, and on my secon 
visit had a large tract of land broken up. Sixty miles north of Carleton, on thi 
Green Lake Road, a mission had been started by a Church of England Missionary 
named Hynes, in the fall of 1874. Last year he raised wheat, barley, peas an 
potatoes, the latter in abundance, and had bright anticipations for this year. He wa 
a practical English farmer, and he said that the modicum of sand in the soil was al 
clement of success in raising crops in the north, as the crops grew much quicker, am 
hence were less likely to be injured by frost. & 


The Third Prairie Steppe. fe 


ae 


The boundaries of this ‘ Steppe” on the east are the western bounds of the pr 
ceding section. These are the Missouri Coteau, or Thunder-Breeding Hills, on th 
boundary and south of the Saskatchewan, the Eagle Hills between the two Saskatehe 
wans, and the Thickwood Hills north of the North Saskatchewan, and west of For 
Pitt. Speaking of the southern part of this section, Mr. G. Dawson writes : “ The stri 
of broken country embraced under the name of Missouri Coteau, from where it come 
to the boundary line, to the Elbow of the South Saskatchewan, has an area of abou 
7,500 square miles, of which the greater part must always remain unsuited for pul 
poses of agriculture from its rugged and stony character, It would, however, be a 
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pxcellent stock-raising district. Though some of the steeper hills are but scantily 
lad with vegetation, a growth of good nutritious grass covers most of the surface, 
nd swamps and sloughs with excellent hay grass are scattered everywhere. In its 
jhysical features, the Coteau resembles Turtle Mountain, and like that place, would 
(o doubt naturally be covered with wood, but for the prairie fires, which sometimes 
lan hundreds of miles inthedry weather of autumn. As it is, the want of wood is 
me of the most serious drawbacks, and animals fed over these hills in summer, 
yould require to be wintered in some of the river valleys to the north, or in the 
ooded ravines of the Tertiary Plateau to the south. South and west of the Coteau 
‘es the great plateau of the Lignite Tertiary, which may be said to begin about the 
90 mile post, extending as a well-defined table land as far as White Mud River, a 
istance of 115 miles, in the vicinity of the line. Its form is very irregular, but its 
irea may be about 12,000 square miles. The soil of this plateau appears as arule tobe 
fa fertile character, but the indications are that the rainfall, except in a few 
ivoured spots, is too small for the growth of the ordinary crops. Its elevation also, 
io doubt, renders it more subject to early and late frosts than the prairie to the east, 
nough the winter is probably not so long as that of the Valley of Red River. On 
saching this part of the third plateau in June of 1874, the vegetation, from a com- 
rison of the flowering plants, appeared to be about a week behind that of the 
peond Steppe. The plateau of the Tertiary is for the most part adapted only for 
astoral purposes, but being covered with a good growth of grass is well suited for 
his use. 
| An important advantage of this plateau is the existence along its edges of 
eltered ravines and valleys containing groves of poplar; and also the presence of 
reat lignite deposits beneath it. In one of these sheltered valleys the half-breed 
ittlement known as Wood Mountain is situated. : 

West of White Mud River to the 505th mile post an undulating prairie is passed 
er, resembling in its vegetation the surface of the Tertiary Plateau. It is deeply 
rift covered. Beyond this point an outlying portion of the Tertiary Plateau stretches 
wr about 30 miles. It is much cut up by ravines, and in some places is very stony, 
ht in general it is overlaid by a close sod, diversified. by a few swamps covered with. 
dod grass. . 
| Band this portion of the Tertiary Plateau an arid plain stretches with little 
erruption for fifty miles, nearly up to Milk River. It also extends far north-west- 
ards towards the Cypress Hills, and appears to coalesce along their western front, 
‘th a similar desert region which—according to Palliser—exists to the north. It 
pears to be irremediably sterile and useless. In early spring, it is evidently in 
pny places wet, but in summer, dry, hard and fissured, scarcely supporting a sod. 
‘is traversed by the valleys of the Kast and West Forks of Milk River which rise 
the vicinity of the Cypress Hills; but both the main streams and their tributary 
ulés become nearly dry before the end of summer. 7 
_ The western limit of this plain, is formed by a strip of more elevated land lying 
ftween it and Milk River, about five miles wide. This is again based on the Lignite 
irtiary formations, and shows a uniform short sod, a few lakes and swamps, 
‘trounded with fine hay grass lying along its eastern border. 

Westward from the Milk River, the unfertile Cretaceous clays do not recur, the 
luntry being based on the Lignite Tertiary. To the base of the East Butte, the 
tface, though not of the same desert character as that met with east of Mill 
Iver, is covered by a short, thin sod only, and is, besides, in many places, stony. 
he unfavourable appearance of all this region does not arise so much from a deficiency 
the soil itself as from the absence of sufficient moisture. Vegetation, in fact, 
pends chiefly on the saturation of the ground by the water of the melting snow 
‘i spring rains; and when this supply is exhausted, its further growth is stopped 
‘effectually as it would be by the incoming of winter. 

| The height and mass of the Sweet Grass Hills (Three Buttes,) of which the 
izhest or western one is 6,483 feet above the sea, is such as to cause the formation: 
‘Clouds, in their immediate vicinity, where the rainfall is, in consequence, much. 
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more copious. These mountains, and the broken ground around them, form a favourit 
haunt for the buffalo, which here find abundance of food and water. The spring 
rising from some parts of the Buttes are very ample, and form extensive stream 
these on leaving the shelter of the wooded valleys, and issuing on to the plains, ar 
rapidly absorbed by the dry soil and atmosphere in the summer season. One of thes 
was observed to be a rapidly flowing brook during the night and morning, but in th 
afternoon it became quite dry. 

From the Sweet Grass Hills, toward the Rocky Mountains, the country improve 
in appearance, and shows evident signs of a greater rainfall. The Cactus, Greasi 
wood and Artemisia disappear. To the Second Branch of Milk River---a distance ( 
fifty-five miles---the country is generally much broken, but shows remains of a forme 
more elevated surface, in somewhat extensive flat-topped hills, which when ascende 
are found to be nearly of equal height, whilst the soil upon them is drier and mor 
gravelly than is elsewhere found in this region. There is usually a close, thie 
growth of grass, and the swamps and sloughs, which are numerous, generally hol 
grasses and carices to the exclusicn of the rushes formerly most abundant. Tr 
water-shed region, from the Second Branch of Milk River to the St. Mary’s River, i 
of a similar character. j 

The portion of the fertile belt fringing the eastern side of the Rocky Mountain 
in the neighbourhood of the forty-ninth parallel, is about twenty-five miles in widt 
On crossing the St. Mary’s River, a very marked and rather sudden change for tk 
better is observed. The surface at the same time, becomes more undulating ar 
broken, and is quite hilly before the actual base of the mountains is reached. It ° 
now covered with a thick vegetable soil, supporting a luxuriant growth of grass 
and wherever the fire has spared them trees are found in all stages of growth. Man 
plants last seen in the neighbourhood of Pembina Mountain and Red River Valle 
and which across the more arid plains have been lurking only in sheltered hollow 
and damp coulés, now reappear over the surface of the country generally. Th 
rivers and streams, also, entirely change their character, and instead of flowin 
sluggishly with a milky opacity, now hold clear blue water, run swiftly over stony an 
gravelly beds, and are filled with trout.” 

The foregoing description will show that the character of the Third Prairi 
Steppe is much more varied than that of either of the others; but also that no pal 
of its southern extent compares favourably with the land of the Red River valley, ¢ 
that of the best parts of the Second Steppe—always excepting the land along tl 
base of the mountains. At the same time, the Boundary Survey has served to shox 
that this country formerly considered almost absolutely desert, is not—with th 
exception of a limited area—of this character; that a part of it may be of impo 
tance agriculturally, and that a great area is well suited for pastoral purposes am 
stock farming. q 

This fertile belt to the north, must form the basis for the settlement and utiliz 
tion of the western plains. The cactus-covered desert tract does not seem to strete 
far to the north of the line, but there is an extensive region of the Third Prair 
Steppe, south of the fertile belt, which is described as having a poor soil, with scant 
herbage, and no wood, except on northern exposures. : 

Captain Crozier, who has been in this region for three years, thus writes to 
friend in this town, his letter bearing date Nov. 8th, 1876. He writes from Fo 
Calgary :— | 

«The fort is situated at the junction of Bow and Elbow Rivers, on a beautiful fle 
(or, as they say here, “bottom,”)} as level as a cricket ground, and of immense exten 
We are in the midst of the buffalo, and the rivers are filled with fine mountain trou 
I have been fishing several times lately, and really enjoyed the sport very much. ; 
Canadian, who has been in the habit of catching what we used call speckled trou 
can scarcely fancy trout being the size that these fish are here. 

“The country appears much finer about here than that at Fort Macleod, if on 
can judge from the appearance of the soil and the fine grass. When I came here i 
the early autumn, the whole country looked like a magnificent meadow. Iam tok 
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hough, that there are very heavy summer frosts, something, I think, that is hardly 
nown about Fort Macleod, which place, in my opinion, so far as the climate is con- 
erned, is the finest part of the North-West. 

“The winters at Fort Macleod are undoubtedly very much milder than in 
Manitoba or even on the Saskatchewan, and, unless during occasional severe storms, 
et and horses will thrive and live out all winter. We have here a warm, south- 


estern wind, called the ‘Chinook,’ which makes a great difference in the climate. 
have known the weather to be intensely cold, and in a few minutes—owing to the 
ind—the air would be as warm as in summer. 

_“ Although this country—-the south-western part of the North-West Territory 
—is not equal to the Saskatchewan country for farming, 7.¢., the raising of grain, I 
jave no doubt that in time it will be a great stock-raising country, and if those men 
vho went into that business in Montana can be taken as an example, it requires but 
ittle capital to make a commencement by which a man may soon become indepen- 
lent. 

“The cold was for this season of the year severe last week-—--so much so that the 
‘ivers were completely frozen over, and they are very rapid streams; but the last 
hree days have been quite warm, the ice is completely gone, and the weather is like 
arly summer. We are taking advantage of the fine weather and getting everything 
‘eady for the winter; the men, a splendid lot of fellows, are working away like 
Trojans.” 

Sy orbal reports from various parties indicate that there are many tracts of first- 
lass agricultural lands south of the North Saskatchewan. The valley of Battle 
River is very highly spoken of as well as the valleys of Bow and Belly Rivers. The 
Rev. W. Macdougall told me that the Blackfeet country was the garden of the 
North-West and later reports tend to confirm this statement. I think from the 
detailed account given above of the character of the country along the line where 
it is the highest and driest, an unprejudiced person will be prepared to believe the 
testimony of all who have been in the country that it is one which will be valuable 
both for pastoral and agricultural purposes. 

- Not having seen the district referred to myself I cannot speak from personal 
knowledge of any part of it except that north of the North Saskatchewan. After 
passing the North Saskatchewan the country has a moister climate, the soil seems to 
have more humus, and there is every indication that at no remote period the forest 
reached to the river. 7 

I have no data at command to show the extent of prairie country north of the 
Saskatchewan and east of Carleton, but having traversed the area from Green Lake: 
to Carleton I know that the continuous forest is not reached until the traveller passes 
at least 70 miles north of the latter place. The Thickwood country may be/said 
to follow the watershed between the Beaver and the Saskatchewan Rivers to the head 
of the former river, approaching nearest to the Saskatchewan a short distance cast 
of Victoria. Passing on, the line touches Lac La Nun and Lake St. Anne, and 
poding more to the south, reaches the base of the Rocky Mountains on the Brazeau 
River. 

The rainfall throughout this whole region is abundant, and the vegetation most 
luxuriant. Although the land slopes towards the river, the inclination is not very 
great, but is sufficient to drain the land and cause the sun’s rays to strike more 
vertically and hence with more heating power on the soil. North of the Saskatche-- 
wan the country changes frequently, and at times is rough and hilly, but taken as a 
whole it is much superior to the district south of that river. Wood, water, pasture’ 
and meadow lands are in abundance, the lakes and rivers teem with fish and the soil 
produces enormously ; there is, however, one drawback. Owing to the abundant 
rainfall and little evaporation, there is much moist or swampy land and this so lowers 
the temperature at times that summer frosts are of frequent occurrence between Fort 
Pitt and Victoria. When the land is cleared, and these marshes are drained, summer 
frosts will cease, and this region will be second to none in the North-West. 

Fort Pitt being on the borders of the Buffalo country, has no cultivated fields: 
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around it, but at Victoria Mission (W.M.) and Lac la Biche (R. C. Mission) th 
Indians and half-breeds raise an abundance of wheat and other cereals, togeth« 
with enormous crops of potatoes and garden vegetables. At Edmonton and about if 
vicinity, large fields are cultivated, and at St. Albert, nine miles from it, there is 
large half-breed settlement and much land under the plough. 


Athabasca and English River Districts. 


From Cumberland House on the Saskatchewan to Lake Athabasca, the Hudso. 
Bay Company’s route seems to follow the separating line between the Laurentia 
rocks and the limestones of the Silurian, and this line may be said to separate th 
fertile lands from those that are unsuitable for purposes of agriculture. This rout 
follows a chain of lakes to Frog Portage, and from thence by English Rive 
(Churchill) to Isle La Crosse Lake—from thence by Buffalo and Methy Lakes t 
Portage La Loche, and thence down the Clearwater and Athabasca rivers to th 
Lake. A line drawn from Lake Athabasca to the west end of Little Slave Lake 
and from thence to near Jasper House at the base of the Rocky Mountains, will b 
the one side of a triangle, the opposite side being a line from J asper House to Lake 
St. Anne, and thence along the watershed between the Saskatchewan and Beaver o 
English river to Cumberland House. This large triangular area may be described a; 
a land of rivers, lakes, marshes and swamps, with many large tracts of first-clas 
land, even at present; whilst immense areas will be brought under cultivation whet 
the forest is removed. } 

At various points of this section, I found crops growing, and in every case ther 
were large returns received from the soil. Sir John Richardson says that wheat is 
successfully raised at Cumberland House. At Lac La Biche, at the head of Beaver 
River, the missionaries raise excellent crops of wheat and other cereals. 

At Little Slave Lake in 1872, I found barley in stack, which had been cut on the 
12th August, while that at Edmonton, on the Saskatchewan, was not cut until the 
26th of the same month. I was at Isle La Crosse on the 22nd September, 1875, and 
saw potatoes still as green as they were in July. I was told by Mr. Cummings that 
their potatoes are hardly ever killed by frost in September. Here there was a flout 
mill driven by horse power, and all kinds of grain are reported as ripening success: 
fully. On the borders of Clearwater, Buffalo and Methy lakes, I saw numerous 
potato fields cultivated by Chipweyan Indians, who lived altogether on fish and 
potatoes. I was at the forks of the Athabasca and Clearwater Rivers on the 8th 
September, 1875, and found tomatoes, cucumbers, wheat and barley under cultivation 
together with all the vegetables found in kitchen gardens in Ontario. Here was a 
fine tract of prairie, which the Hudson Bay Company were going to cultivate, and 
from which they intend, in the future, to supply the whole north. On the night of 
the 8th occurred the first frost which had been known on the Lower Peace and 
Athabasca Rivers since early in May. All the cucumbers were killed at that time, 
but no frost occurred at Isle La Crosse. I spent ten days at Athabasca, and obtained 


Specimens of wheat and barley, which have astonished all parties to whom [| 


These grains had been raised on soil comparatively poor—very poor for the district 
—-and lying only a few feet above the level of Lake Athabasca. | 


324 


— 


2 chiefly covered with black spruce of small size interspersed with occasional 
marac; or they are altogether devoid of trees, and covered with varied species 

Sphagnum (peat moss) and Hricaceous shrubs; in this case they are called 
nuskegs.’’? On the Lower Athabasca and around the various lakes, white birch is 
ind in abundance, and from its sap a very palatable syrup is made in the spring by 
e Indians and half-breeds. The sandy and barren lands cf the district are covered 
ith a thin growth of Banksian pine north and east of Little Slave Lake, whilst to the 
uth and west, Pinus contorta—a closely related species—takes its place. The lands 
vered with these trees are nearly all unfit for occupation, owing to the sandy nature 
the soil.. Much of the land in the vicinity of Methy and Buffalo Lakes is covered 
th the former species, and may, therefore, be set down as very poor andsandy. In 
e mountain swamps only I observed balsam spruce (Abies balsamea), and even then 
was of rare occurrence. I never saw anelm, ash, maple, pine, (other than those 
oken of above), oak or cedar west or north of the Saskatchewan or on Peace River, 
d I am quite certain none exist. i 

- The whole country around the south and west of Lake Athabasca is a vast 
luvial plain, elevated but a very few feet above the lake level, and in some years 
ach of it remains permanently covered with water. The first night after leaving 
rt Chipweyan we slept in the boat on account of the lowness of the land which 
4s not more than a foot above the level of the water. The Athabasca has formed a 
‘ge delta at its mouth, and is every year silting up the lake with its muddy water. 
wr miles before we entered it from the lake, we passed over mud flats due to the 
me cause. The mouths of the river are merely a series of willow swamps and 
ands scarcely a foot above the present (Sep. 3rd) level of the water. I am unable 
state the breadth of the main channel of the river, as it was quite evident that we 
tered by one of its smaller discharges. 

Where we breakfasted, the land had risen to a height of two feet above the 
vter—at dinner, four feet; and where we slept, six feet above it. This was 25 miles 
ym the Lake and the first spruce was seen, showing that the land was only subjected 
flood in the spring. 

_ One day and half from the lake we reached the “River Embaras.” where the 
lta commences. At this point the general level is'about ten feet above the water. 
ie whole of the country between this and the lake is alluvium brought down by 
@ river in bygone ages. All this immense delta, including Lakes Clair and Mamawa 
d their bordering marshes and all that part of the Peace River valley below Peace 
int may be called a delta or the Delta of the Peace and Athabasca rivers. There is 
‘doubt in my mind but that, at one time, all this region was lake, and that it is 
w silted up or being silted up by those rivers. The deposits of the Athabasca 
ve encroached so much on the lake that there is not more than six miles 
m Fort Chipweyan to the line of willows which marks the division between mud 
d water. Outside of the willows there are more than two miles of mud shoals cov- 
sd with a thick growth of Potamogeton (River Weed), and a gradually diminishing 
pth of water as one approaches them. The water of the Athabasca is even muddier 
an that of the Peace, but that which issues from the lake is quite clear. In fact, 
edelta of Lake Athabaska is almost a Manitoba in embryo, as it is now what the 
tter once was. 

_ From the “Delta” the country rises very gradually all the way up the Atha- 
sca and eventually passes into the foot-hills of the Rocky Mountains on one side 
d the watershed of the English River on the other. The whole is a gently sloping 
ain with the Birch Mountain breaking the general level south of Lake Athabasca, 
dthe Deer Mountains south of Little Slave Lake. 

All the lakes and rivers of the district teem with fish of a large size and excel- 
it flavour. Whitefish swarm in myriads in Lake Athabasca, Little Slave Lake, 
d all the lakes and rivers discharging into English or Churchhill river, Four-fifths 
the food of the Chipweyan Indians consists of this fish, while their dogs and those 
the Hudson’s Bay Company devour multitudes of them. Suckers and pike (jack 
h) are frequently taken, the former being always turned over to the dogs or dried 
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for their winter food. Many of the lakes are covered with a green confervoid growtl 
which seems to be the chief food of the whitefish. Green Lake, Isle La Crosse Lake 
Buffalo Lake and Clear Lake are most noted for this growth. 4 

In passing from the Saskatchewan to the valley of Beaver River or the Athé 
basca, the traveller would hardly notice the change of level except by the flow ¢ 
water, with the greater moistness of the soil, and the increased number of 
The upper part of the district (south-west) is much wetter than that east and nortl 
of Little Slave Lake and the line contemplated for the Pacific Railway, from Lak 
St. Anne to Jasper House, seems to pass through about the worst part of it. Thi 
region of muskeg and swamp is probably caused by the deposition of moistur 
occasioned by the cooling influence of the glaciers toward the head of the Athabase 
and Saskatchewan. | 


Bf | 
Peace River and Mackenzie River District. i 


Not many miles north-west of Jasper House the aspect of the mountain 
changes, the southern slopes lose their wood and become clothed with grass instea: 
of spruce forest--the plain, instead of being a continuous forest, changes its charag 
teristics to those of park and meadow lands; on the line of approach to Smok 
River, and between that river and the Peace in the longitude of Dunvegan and i 
John’s there is a further change to almost continuous prairie. The country whe 
wooded is mostly covered with aspen, and the slight elevations which form th 
watersheds of the streams that flow into the: Peace are generally crowned witl 
spruce. North of Smoky river, on the right bank of the Peace the country sooi 
loses its prairie character and becomes almost wholly an aspen forest which con 
tinues down to the delta of the Athabasca and Peace River. On the left bank of thi 
Peace the prairie character of the country continues all the way to the vicinity 0) 
the 61° parallel, or to Fort Laird, but the aspen continues beyond the Arctic Circle 
On the left bank of the Peace the country fit for raising cereals extends fron 
Hudson’s Hope, lat. 56° 12’ north, long 122° west, where it leaves the mountains, t 
the Arctic Circle in long. 141° west. Slave River—the discharge of Lake Athabasca— 
the south side of Great Slave Lake and the Mackenzie form the eastern boundar: 
of this area. ei 

The altitude of the district known as the “ Peace River Country ” is much lowe 
than the Saskatchewan country, not being as elevated in latitude 56°, close to th 
Rocky Mountains, as at Edmonton, in latitude 53° 32’, which is 2,088 feet above th 
sea. Dunvegan, on Peace River, is only about 1,000 feet above the sea, and th 
general level of the adjacent country about 1,600. Lake Athabaska is said to be leg 
than 600 feet above the sea, and as we proceed north the country gets graduall 
lower, until at Fort Norman, lat. 65°, we are nearly at the sea level. An examiné 
tion of the map will show that all the rivers north of Peace River flow in a north 
easterly direction towards Great Slave Lake. ‘Ihe change in altitude seems to kee 
pace with the increase ot latitude as far north as Fort Laird, in lat. 61°, and th 
summer temperature of the latter is said to be just as high as the country alon 
Smoky River, and in the neighbourhood of Dunvegan. At Vermillion, on the Lowe 
Peace, in lat. 58° 24’, I found the temperature much higher than at Dunvegan, 1 
lat. 56° 08’, so that I can easily believe in the above statement. ‘ 

The whole country between the mountains and Athabasca and Great Slay 
Lakes is a gently sloping plain, being under 2,500 feet, in lat. 55°, and at the mout 
of the Laird less than 400 feet, having become lowered to the extent of at least 2,00 
fect in five degrees of latitude, or six fect to the mile. Ranges of low hills cross: 
at intervals, but nothing like a mountain is seen, except the Buffalo Hills, south ( 
Vermillion, and the Cariboo Mountains, which seem to be 40 miles to the north-wes 
of it. These ranges may only be a few hundred fect in height, and are possibly tk 
continuation of the plains of the Upper Peace. They serve as watersheds to separa 
the valley of the Peace River from that of the Hay River on the north, and that ¢ 
the Loon River on the south. sy 
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__ The whole country seen or heard of throughout the region in question is covered 
rith a deep, rich soil, of wonderful fertility, free from boulders, and having very few 
wamps or marshes. The rainfall seems to be less than that of Ontario, but this is 
pmpensated by copious dews, which keep the grass and herbs growing all summer. 
‘he clear skies and long summer days, combined with the lowering of the tempera- 
ure at night, seem to give astonishing vigour to vegetable growth, and to cause grain 
nd seeds of all kinds to be far more prolific here than further south. 

| The following extracts, taken from my former report (Pacific Railway Survey 

872), will show the character of the country under consideration. Speaking of the 

ountry between Little Slave Lake and the mouth of Smoky River, I write as 

pllows :— 

| “From the Post at the west end of Little Slave Lake, a number of bare hills 

ould be seen, rising from the margin of the lake at its northern corner. These I took 

b be barren, but what was my astonishment to find that they were actually covered 

“a prairie plants. I found afterwards that this was no uncommon occurrence, but 

hat in all cases, up to the base of the mountains, hillsides or river banks with a south- 

yestern aspect, were devoid of trees, and clothed with a flora having a more southern 

endency than the latitude would warrant. Two causes produced this—-inclination to 
he sun and a scarcity of moisture, catsed by the constant evaporation during the 
png summer days. In opposition to this, all slopes and river banks having a north- 
astern slope, were covered with a thick carpet of moss and coniferous trees. Peace 

fiver and all its tributaries are of this character. 

For many wiles,the path leads through aspen woods, with the usual forest flowers ; 

et no decided change takes p:ace until we reach the height of land between Peace 
River and Slave Lake. Here a number of species show themselves that had been seen 
the muskegs east of Deer Mountain. The only ones worth remarking are the 
\rctic Raspberry (Rubus arcticus), Cloud Berry (Rubus Chamemorus), and the Black 
Yrowberry (Empetrum nigrum) Although it is a summit, there is no sign of a hill, 
jut merely level moorland covered with willows and Dwarf Birch (Betula pumilla), 
vith a muskeg or two to vary the monotony. Copse and grassy glades, interspersed 
vith marshy spots, soon took the place of these, eventually to pass into a level plain 
hat extends for many miles.” In my ‘journal, I entered the following :—-“ The last 
pent miles have exceeded anvthing in beauty and fertility I have seen since leaving 
idmonton. Far as the eye could reach,” (we were travelling at this time through a 
)rairie,) “and on the left, the view extended for many miles; aspen copse inter- 
jpersed with willows met the eye. We were passing along a creek, and the land rose 
vith a very gentle slope on either hand, giving us an opportunity of seeing for a 
rreat distance. This prairie had, at one time, been covered with trees, as the 
plackened trunks scattered over the ground plainly shewed.” No change took place 
ifter this until we reached Peace River, where | detected many species peculiar to 
‘iver bottoms, but none worth a special notice. Onthe grassy slopes leading down 
lo the river, I found the Three-flowered Geum (Geum triflorum), the Pasque Flower 
|Anemone patens) and an Oxytropis (Oxytropis splendens) in full flower. Evidently a 
jong spell of dry weather had been followed by rains and warm weather, to cause 
ipring flowers to be in beautiful bloom in October. 

| Mr. Horetsky rode over the portage, between Smoky River and Dunvegan, a 
listance of at least forty miles, and he told me it was beautiful prairie all the way. 
Chis was on the north, or left bank of the river. As I proceeded up the river I could 
‘ee that the left bank was a constant succession of grassy slopes, with aspen copse 
ind service berry thickets in the hollows. The right bank on the other hand was 
ys wooded, the timber being aspen, white birch, and spruce. The islands and 
points that formed the secondary bank of the river were generally covered with 
balsam poplar of a large size, but spruce, aspen, and birch were in considerable 
quantities. Long-leaved willow (Salix longifolia) first took possession of the recently 
ormed mud banks, quickly followed by balsam poplar, which, on the same island, 
2 be seen passing from a seedling of a year old up to the hoary monarch over six 
feet in diameter. As the islands get old, poplar gives place to spruce, and this holds 
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good for the whole extent of the river. Spruce was never observed on new island 
but always on the old ones. The same order of succession takes place on the Lowe 
Fraser. 
Mr. Horetsky and myself travelled overland from Dunvegan to Fort St. J ohns, ¢ 
distance of 115 miles, and the following remarks refer to this region :— ; 
“Between Dunvegan and St. Johns, a distance of about 120 miles by land, th 
trail passes through many miles of beautiful farming country, alternating wi 
spruce, aspen ‘cypre’ woods on the divides between the various streams which flo 
into the Peace River.” 
The following extract was written the day after I left Dunvegan :— wl 
“ For six miles after leaving camp the country remained the same as yesterday, 
It was gently rolling, yet not a height or depression was equal to ten feet. Drainag 
perfect. Every hollow was connected with others, and hence there was no marsh, 
The country was almost denuded of trees, probably by fires, and had much the appear. 
ance of prairie without its uniformity. After this, the country assumed a park-like 
character— was almost a dead level and more than half covered with trees. These 
eight or ten miles for beauty and fertility surpass anything we have yet seen.” 4 
The country in the vicinity of St. Johns, on the left bank, is thus referred to in 
my report of Jast year to Mr. Selwyn :— q 
“Mr, Selwyn having decided to build a canoe for the ascent of Pine River, I ha 
a number of days to look around, and on the morning of the 27th, accompanied Db 
Anderson, I started up the hill in rear of the Fort for the purpose of examining th 
country north of the river. We found it to be 746 fect high, so that the level 
the country above the river valley was over 700 feet. After the level of the platea 
was reached, the country was either a dead level or sloped away from the river. Fo 
nine miles of the distance travelled the whole country was covered with the mo 
luxuriant vegetation. Clumps of willows and poplars of various ages were inter 
spersed with the most astonishing growths of herbaceous plants I ever saw, willow 
herb, cow parsnip, Geum Strictum, Triticum, Bromus, Poa, and a number of other 
tall-growing species covered the whole region with a thick mass of vegetation, that 
averaged from three to five feet in height. Delphinum Hlatum (wild larkspur) was 
found over seven feet high and many vetches were even taller. In many places the 
peas and vetches were in such abundance as to completely cover up all other plant 
causing the country to look like a field of mixed peas and vetches. The species 
were Vicia Americana, Lathyrus Venosus and ochroleucus, but the former prevaile 
It would be folly to attempt to depict the appearance of the country, as it wai 
so utterly beyond what I ever saw before that 1 dare hardly make use of truthful 
words to pourtray it. Mr. Selwyn, who made an excursion ten miles to the north- 
west, reports a very luxuriant vegetation where he was—much greater than he ever 
saw at Edmonton or anywhere in the Saskatchewan country. Rainy River and the 
Little Slave Lake marshes are the only regions known to me that are in any way 
comparable to it. The latter, however, is marsh, and this is a plateau nearly leve : 
and over 700 feet above the river. 4 
The soil must be exceedingly rich to support such a growth year after year, al 
the early summer temperature must be high to have vegetation so far advanced ab 
this period (July 27th.) All the cultivation done at St. Johns is on the terrace 
immediately above the spring floods on both sides of the river, but there is no reason 
why cereals should fail on the top of the hill, as, if anything, the soil is better. 
There was only about a week between the ripening of the berries on the hill top 
and those near the river, yet the difference in altitude was about 700 feet. “Nigger 
Dan” told me that the snow was only about a week later going off above in spring. 
The face of the hills on the left bank, where not too steep, is very warm, bell 
inclined towards the sun at a considerable angle; and it is here where the greater part 
of the prairie flowers are met with. The Opuntia, a species of Cactus, is found here, 
in company with many prairie species. On these slopes, Capt. Butler saw Anemone 
patens, or Pasque flower—the first flower which shows itself in Manitoba,—covering 
the ground with its pale blue flowers, as early as the 22nd of April, 1873; and the 
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sin October, as late as the 27th, I saw Hrigeron and Aster stili in flower. The 
yhole of my observations tend to show that, leaving out the flora of the slopes 
in the left bank, almost all are identical with those of Ontario. I spent over a week 
n the vicinity, and had ample opportunity for examining the conntry on all sides.” 
Of the country in the neighbourhood of Vermillion, lat. 58° 24’, I wrote as 
ollows: 
_ “The whole country around this fort is a level plain, not being elevated at its 
1ighest point more than 100 feet above the river, but the greater portion of it is less 
han fifty feet. I made frequent enquiries about its character, at a distance from the 
iver, and all agreed in saying that it was exactly like that which I saw there. 

From the highest point reached, I could look across the river and see the Cariboo 
ountains, which appeared to be some forty miles off. Between the spot where I 
‘tood and these mountains, the country seemed to be perfectly level, or else to slope 
rradually upwards towards them. As far as the eye could reach, the greater part of 
the country was covered with a continuous aspen forest. Here and there a group of 
spruce was seen, indicating a low or marshy spot. But from the prevalence of the 
ispen, the country may be said to be covered with an aspen forest on both sides of 
he river. Cold nights were common on the upper part of the river; but here, where 
she banks are low, the days and nights are both warm, and summer frosts are almost 
inknown. ‘The frost spoken of in the former part of this report, which occurred on 
he 28th June, extended from McIucod’s Lake, to Dunvegan, but was not noted lower 
lown. No frosts had occurred here since early in May, and none were expected 
ntil next month (September.) | Often a whole season will pass without a frost 
oecurring from early in May until late in October; but when winter does come, it is 
ontinuous. 
~The soil examined was of the very best description, being evidently alluvium, 
but of what depth, I had no means of determining. On the immediate bank of the 
river, the subsoil was a “till,” composed of gravel and clay, which was often of a 
reddish colour. It was from this colour that the Fort got the name “Vermillion.” 
About half a mile from the river, the land took a rise of nearly fifty feet, and with 
he rise, the luxuriance of the vegetation increased: Much of the country had been 
ot over, and the timber was either all gone, or in various stages of decay.” 

Of Little Red River and the Peace River below I wrote as follows : “1 occupied 
nyselt all the 16th collecting fussils and making a botanical examination. I found 
that Red River was even warmer than Vermillion, and that all vegetables were 
much more advanced. When St. Cyr, who had charge of the Fort knew I was 
2 botanist he invited me to look at a strange plant he had in his garden. What was 
my astonishment to find a bed of cucumbers with a number ripe on the vines and 
many green ones. I askel him if he raised the young plants in a hot-bed, but he 
knew nothing of such things. He told me he had no plcugh and could only cultivate 
1 small patch, but that all kinds of grain would succeed admirably if the ground was 
cultivated. His beans (both Windsor and pole) peas, cabbage, turnips, potatoes and 
cucumbers were excellent. Summer frosts never do any harm here, and the soil is 
of first-class quality. At Vermillion I noticed that the country was beginning to 
show signs of being parched, and here the effects were such that the grass was 
beginning to dry up. I learned afterwards that rain had been deficient in quantity 
throughout the whole Peace River country this season. 

Between Little Red River and Rapid Bouille the river is very wide, and seldom 
or ever confined in one channel. Mud or sand bars covered with willows and wide 
mud flats almost on « level with the water were of constant occurrence. These and 
islands in every stage of development or decay were the chief characteristics of the 
river bed, while the country along the banks scemed to be a low alluvial plain with 
a soil of surpassing richness. All the islands were covered with immense poplars 
(Populus balsamifera) while the aspen constitutes the greater part of the general forest 
on the mainland. 

The climate of this section is so very different from that of countries farther 
eust, that were I depending altogether on my own evidence I should be backward in 
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stating the whole truth. I was on the Peace River during the whole month « 
October, 1872,- and the constant record was ‘Warm sunshine, west wind, balm 
atmosphere, and skies of the brightest blue.” Even as late as the 15th October, th 
thermometer was 48° at daylight and 61° in the shade at noon. Within the foot hil 
of the Rocky Mountains I picked up three species of plants in flower as late as th 
26th of the same month. ‘These facts and the testimony of all the residents in th 
country show conclusively that there is an open Fall all along Peace River from th 
Mountains to Lake Athabasca. { 
While at St. Johns last year, I looked over the journal kept by the Hudson Ba; 
Company’s clerk, and the average day on which the first ice ran in the river for I 
years was November 6th. The year I passed through the country it was first see 
on the 8th, and in the year 1792. when Sir Alexander Mackenzie passed the winfl 
at the mouth of Smoky River, November 7th. These dates show that the setting i 
of winter and the end of the ploughing season is at least eight days later than ¢ 
Winnipeg. From the H. B. C. records I likewise found that winter set in at Lak 
Athabasca about the 25th October, or ten days earlier than at St. Johns. From 
personal knowledge of the climate and the botany of the whole region from Winnipeg 
to the Rocky Mountains, and north to Lake Athabasca, I am quite safe in taking th 
first of November as the average commencement of winter over an area of near: 
500,000 square miles. 4 
Captain Butler in his “Wild North Land” speaks of the whole hill-side at St 
Johns being blue with anemones (Anemone patens) as early as April 22nd, 1878 
and Sir Alexander Mackenzie records in his journal that anemones were in flower y 
the 20th April, 1793. From the Hudson Bay Company’s journal I found that th 
average opening of the river in10 years at St. Johns was on the 20th April. Th 
year Captain Butler was there (1873) it opened on the 23rd, and the year Si 
Alexander Mackenzie was on it on the 25th. These dates show that the springi 
just as regular as the fall, and that the beginning of winter and the opening ¢ 
spring are unvarying. At St. Johns, grain is sown and potatoes are planted from th 
20th April, but at Vermillion and farther down, little is done until after the firs 
of May. At Fort Chipweyan scarcely anything is done until after the 10th May, an 
often barley is sown after the first of June, and comes to maturity. | 
The period necessary for barley to mature is about 90 days, and for wheat no 
much over 100. “Nigger Dan” (Daniel Williams) had oats, barley, and potatoe 
growing at St. Johns when I was there. The latter he dug on the 2nd August, an 
they were large and dry; the two former were fit to cut about the 12th of the sa 
month. | 
At Battle River, over 300 miles farther down, Indian corn has ripened thre 
years in succession, and my observations show that the summer temperature-at thi 
point is greater than it is higher up. at 
At Vermillion, lat. 58° 24’, [had a long conversation with old Mr. Shaw, wh 
had had charge of this Fort for sixteen years. He says that frosts never injur 
anything on this part of the river, and every kind of garden stuff can be growl 
Barley sown on the 8th May was cut 6th August, and was the finest I ever saw 
Many ears were as long as my hand, and the whole crop was thick and stout. In m 
Opinion that is the finest tract of country on the river. The general level of th 
country is less than 100 feet above it. il 
At Little Red River I found everything in a very forward state. Cucumber 
started in the open air were fully ripe, Windsor and pole beans and peas were like 
wise ripe, August 15th. Fort Chipweyan, at the entrance to Lake Athabasca ha: 
comparatively poor soil in its vicinity, being largely composed of sand; still, here - 
obtained fine samples of wheat and barley—the former weighing sixty-eight pounds ti 
the bushel, and the latter fifty-eight pounds. The land here is very low and swampy 
being but little elevated above the lake. At the French Mission, two miles abov! 
the Fort, oats, wheat and barley were all cut by the 26th August. Crop rather ligh 
on the ground. #| 
Mr, Hardisty, chief factor in charge of Fort Simpson, in lat. 61° N) 
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nformed me that barley always ripened there, and that wheat was sure four times 
utof five. Melons, if started under glass, ripen well, frost seldom does them much 
lamage. 

Chief trader Macdougall, says, that Fort Laird, in lat. 61° N., has the warmest 
ummer temperature in the whole region, and all kinds of grain and garden stuff 
ways come to maturity. He has been on the Youcan for twelve years and says that 
nost years barley ripens under the Arctic Circle in lon. 143° W. | 
_ The localities mentioned were not chosen for their good soil, but for the facilities 
which they afford for carrying on the fur trade, or for mission purposes. Five-sixths 
yf all the land in the Peace River section is just as good as the points cited, and will 
produce as good crops in the future. The reason so little is cultivated is owing to the 
act that the inhabitants— Whites and Indians, are flesh eaters. Mr. Macfarlane, chief 
actor in charge of the Athabasca District, told me that just as much meat is eaten 
oy the Indians when they receive flour and potatoes as when without them. 

At the Forks of Athabasca, Mr. Moberly, the factor in charge, has cut an 
immense quantity of hay, as the Hudson’s Bay Company,winter all the oxen and horses 
used on Methy Portage at this point He told me that in ayear or two the Company 
proposed supplying the whole interior from this locality with food, as the deer were 
setting scarce and supplies rather precarious. This is the identical spot where Mr. 
Pond had a garden filled with European vegetables when Sir Alexander Mackenzie 
visited it in 1787. 

The following extracts are from Sir Alexander Mackenzie’s travels. He passed 
the winter of 1792 and 1793 near Smoky River, and writes as follows: ‘‘ November 
ith, the river began to run with ice yesterday, which we call the last of navigation. 
On the 22nd the river was frozen across, and 1emained so until the last of April.” 
Between the 16th November and the 2nd December, when he broke his thermo- 
meter the range at 8.30 a.m., was from 27° above to 16° below zero; at noon the 
range was from 29° above to 4° below, and at 6 p.m. it was from 28° 
above to 7° below. ‘“ On the 5th January, in the morning, the weather 
was calm, clear and cold, the wind blew from the south-west, and in the 
afternoon it was thawing. I had already observed at the Athabasca that this wind 
never failed to bring us clear mild weather, whereas when it blew from the opposite 
quarter it produced snow. Here it is much more perceptible, for if it blows hard 
from the south-west for four hours a thaw is the consequence. To this cause may 
be attributed the scarcity of snow in this part of the world. At the end of January 
very little snow was on the ground, but about this time the cold became very severe, 
and remained so to the 16th of March, when the weather became mild, and by the 
Sth of April all the snow was gone. On the 20th the gnats and musquitoes came, 
ond Mr. Mackay brought me a bunch of flowers of a pink colour and a yellow button 
(Anemone patens) encircled with six leaves of a light purple. On the other side of the 
river, which was still covered with ice, the plains were delightful, the trees were 
budding and many plants were in blossom. The change in the appearance of the 
face of nature was as sudden as it was pleasing, for but a few days had pasxed away 
ince the ground was covered with snow. On the 25th the river was cleared of 
ce.” 

While on Peace river, last year, I had instructions from Mr. Selwyn to observe 
carefully the flora of the country, for the purpose of comparing it with other and 
better known parts of the Dominion. With this end in view, I enumerated all the 
species found growing at the following six distinct points: Hudson’s Hope, just 
east of the mountains; St. Johns, 60 miles below; Dunvegan, 120 miles further 
down; Vermillion, about 300 miles lower down; then Little Red River, 100 miles 
further down, and lastly at Lake Athabasca. As will be seen, the flora of the whole 
river is much like that of Central Ontario, and of the prairie region. It may be as 
well to remark that we can only deduce the temperature of the growing season 
from the character of the vegetable productions found. The following table gives 
the result of the botanical examination in a very condensed form ; 
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Total. Belleville. Quebec. Mountain. Plains. 2 

Hudson’s Hope ..........4. 211 136 rf 1% iB he 4 

BiWohua teen 248 161 3 6 78 # 

Dutivesats. eee 246 160 2 5 "9 

Wiermirl On Gc.5 gees eee 159 112 2 i. 44 7 

Little Red River.......... 128 88 1 0 39 : 
Liake Athabasca .......... 245 186 G 2 50 


The only plants that show any signs of a boreal climate are those from Quebec 
The two at Vermillion were Yellow rattle (Rhinanthus cristagall’) and High Bus 
Cranberry (Ciburnum pauciflorum). The most prominent feature in the whole regio 
was a richness in the soil and rankness of vegetation never seen in Ontario. : 

The following data, selected principally from last year’s meteorological report 
will show the reason of the remarkable similarity between the flora of Ontario an 
that of Peace River. It is worthy of note that Halifax on the sea coast is nearly a 
cold in summer and autumn as Cumberland House nine degrees further north. I tak 
the temperature of the three warm seasons and also that of the two ripening month 
July and August. : F 


July and ; 

Lat.N. Summer. Spring. Autumn. August. 4 

Cumberland House... 53°37 62°62. 33:04 32-70 64:25 E 

Fort Simpson ......... 61-50 59-8 26°66 27°34 62°31 bs 

Fort Chipweyan...... 58°42 58°70 22°46 31°89 60°60 ‘ 
WADI DOP ty skeesewecs 49:53 60°30 46°50 17:10 64:60 
Bortywil tam sca. 48°24 59°94 oo 07 37°80 60°52 
SLOVODLO cas. te ce es oneness 43°39 62°40 49°90 34:00 68°50 
Belleville......... weisie 44°10 64:30 52°40 32°70 68°30 
OCtaWais bse b ses tees ts 45°25 64:00 51:60 26:20 68°50 
MOnNGrEAL cia issaees ss 45:31 63:90 51:10 27°60 68°25 
AUVs) be. Ole ree eee ee 46°48 61:40 47°70 26°40 66°10 
Plaliiaxen.. ck ieee . 44:39 60:00 46°20 34°30 63°70 
York Pactory.........; 57:00 49°40 28°70 2°90 52°85 


In conclusion, a few general remarks on the whole prairie region may not b 
out of place. In the United States, west of the 100th meridian, the character 0 
the country is generally that of an arid, treeless plain, rising to the height of at leas 
7,000 feet in Wyoming Territory. The western section of Dacotah, and the greater 
part of Montana, are of this nature. As we pass north to the 49th parallel, the 
country loses its elevated character, the rainfall increases, the cactus and sage brush 
cease to grow at the Elbow of the South Saskatchewan; the surface becomes covered 
with grass and copse wood, which on the north side of the Saskatchewan are replaced 
by an aspen forest, and this on the watershed changes into one of spruce. Ne 
appreciable alteration in temperature takes place. There is only an increase of mois: 
ture as we pass to the north, and with this increase of humidity, a more equable 
temperature is noticed. Less radiation takes place as we leave the high treeless 
plains, and consequently the variation of temperature between day and night is less 
strongly marked. ; | 

None of the prairie country, except that south of the Missouri Coteau, is 
naturally so deficient in rainfall as to prevent forest growth, and as settlements 
increase the rainfall will become more abundant. All the old settlers in whatever 
part of the country they may be, assert that in the neighbourhood of the woods 
more rain falls than on the open plains,and these statements are borne out by all writers 
on the subject. Extend the area of forest land, and the rainfall will increase. It is 
to be doubted, however, that any deficiency exists. Manitoba is certainly as much 
prairie as one-half or two-thirds of the great region in the interior, and last summer 
the inhabitants complained of too much rain. So far as my own experience. and 
information go, the Red River country in no way suffers from the want of rain, but 


aoe 


1 the contrary is possessed of extensive marshes, swamps and forests, the product of 
rainfall, which, in comparison with the evaporation, is even too abundant. 

Captain Palisser, when in the Saskatchewan country in 1858--59, had pits sunk 
i the soil to see what depth the frost penetrated, and at that time, in the spring, the 
yil was free from it. On the level prairie, in the vicinity of Edmonton, the frost 
snetrated to adepth of seven feet during the winter of 1858, while the next winter 
penetrated only to a depth of six feet. The former year there was scarcely any 
10w, which accounts for the greater depth of frost. It may possibly remain in the 
round all summer in a swamp, but cannot remain ina fairly dry soil all the year 
bund, except the mean annual temperature fall below freezing point or 32° Fahr. It 
, well known that a coating of moss or straw will keep the frost in the ground till 
une in Ontario, so that I should not be surprised to hear of frozen soil in Manitoba 
a July. Captain Palliser found that the ground, three fect below the surface, grew 
older until about the 25th February, when the temperature began gradually to 
1erease ; but it was not until the 23rd of May, thatit had risen to 32°. From this, I 
rould infer that the great depth to which the soil is frozen in winter is beneficial to 
ne growing crops both as a fertilizer and as @ retainer of moisture. 
Owing to the light snowfall in the North-West a very few warm days melt all 
ne snow, and almost immediately growth commences. Six weeks after, the frost 
s out of the soil just three feet, and by last year’s meteorological report three inches 
frain have fallen, and this, although it has disappeared from the surface, cannot be 
10re than three feet below it. Applying this principle throughout the whole region, 
ve have a permanent supply of moisture during May and June, and one of the 
actors for the luxuriant vegetation observed by myself on Peace River, and Prof. 
lérdenskjold in Siberia. A constant supply of moisture, with from 14 to 18 hours’ 
unshine per day, must cause a growth sccond only to that of the tropics. 

The meteorological report of last year has already given data to show that the 
ainfall of Manitoba for spring and summer is nearly that of Ontario. 


Manitoba mean for spring, 6°42 inches; mean for summer, 6°69 inches. 
Ontario “ oe) he eat is Sia. | 


This, taken in connection with the fact of the frost retaining the moisture in the 
oil, and the scantier. evaporation caused by higher latitudes, gives Manitoba a 
reater rainfall than Ontario, and ensures it against our frequent drought. On the 
ther hand, the light rainfall of the autumn, taken in connection with the small 
mount of snow (which never thaws, but evaporates) during the winter, produces 
in immense amount of fodder every season, over an area not less than 300,000 square 
niles. It is the light rainfall of the autumn and the setting in of winter without it 
hat gives the nutritious hay grass that cattle and horses cat on the plains all winter. 
‘his is the true reason why these animals come in fat from the plains in spring; and 
attle fed when the snow gets too deep for them to find food on the plains would 
vinter just as well as the horses. 

All that has been said and written about the nutritious grasses of the prairie 
esolves itself into this—the frosts and suns of October kill and dry the grass; the 
November snows cover it up to a depth of a few inches, and so it remains till spring, 
f not eaten in the meantime. 


Condensed Summary of Lands available for Settlement West of Lake of the Woods. 


Tf aline be drawn from the Boundary Line wh«. e it is intersected by the 95th 
neridian in a north-westerly direction to where the 122nd meridian intersects the 
}1st parallel, we shall have the base of an isosceles triangle, which has its apex on 
he 115th meridian, where it intersects the 49th parallel, one side being the Boundary 
Line and the other the Rocky Mountains. This triangle encloses at least 300,000 
square miles, or over 200,000,000 acres of land. 
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These Jands may be roughly classed as follows :-— 


Ae ate Pastures, Lakes 


Miles. and Swamps. 


| 

| 

J. Manitoba (First | 
Prairie Steppe)....! 15,000 9,600,000 


8,000,000 1,600,000 

II. Dry arid Pastures... 8,000 5,120,000 200,000 4,920,000. 

Ill. Prairies and Copse' 
IW OOUS 2,05 trove ates 80,000 | 51,200,000 | 30,720,000 | 20,480,000 

IV. Forest Country.......;. 140,000 , 89,600,000 ; 25,000,000 64,600,000 
VY. Peace River Country 70,000 | 44,800,000 | 16,000,000 | 28,800,000 


303,000 | 200,320,000 | 79,920,000 120,400,000 


These five areas may be generally described as follows :— 


4 
I. Manitoba.—This, which lies entirely in The First Prairie Steppe, needs n 
further description. ; 
II. Dry Arid Pastures.—These comprise that part of the area between the 1031 
and 108th meridians, having the Boundary Line for a diameter, and from th 
Boundary to the Elbow of the South Saskatchewan for a radius. On these lands th 
grass seldom forms a sod, and the rainfall is deficient. 

III. Immediately surrounding the above is the “ Prairie and Copse Wood Se 
tion.” Here the grass forms a sod, and the treeless prairie passes by easy gradation 
into poplar copse, which eventually becomes continuous forest. . 

1V. This section extends from the west side of Lake Winnipeg, and includes th 
Saskatchewan country below Fort a La Corne, the basin of the Upper Churchil 
and also that of the Athabasca from the Forks of the Clearwater to the Rock 
Mountains. . 

V. The Peace River section includes all the lands drained by that great rive 
east of the Rocky Mountains. From the Mountains to below Smoky River the lan 
is principally prairie, but, after that, it passes into a poplar forest, which extends t 
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the River Laiard, north of the 61st parallel. 2 

Although the figures given above look imposing, they do not come up to tk 
reality. Placing the arable lands at 80,000,000 acres, we have about the same nut 
ber for pasture and hay lands, and over 40,000,000, or one-fifth of the whole, for lak 
marsh and swamp. ‘The preceding part of this report will show where those lant 
are located, and my reasons for assuming so high a percentage as being fit for raisin 
grain. > 


JOHN MACOUN, MA, © 


Professor of Botany, Albert College. , : 
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APPENDIX Y. 


OGRESS REPORT ON THE SURVEYS MADE IN THE WESTERN PRAIRIE REGION, AND ON 
THE EASTERN SLOPE OF THE ROCKY MOUNTAINS, IN 1876, BY HENRY A. F, 
MACLEOD. 


Ortawa, 22nd February, 1877. 


Sir, —I have the honour to submit the following report on the explorations, pre- 
ninary and location surveys, for the Canadian Pacific Railway, made during the 
ason of 1876, in the North-West Territories, between Livingstone (Fort Pelly,) and 
e summit of the Yellow Head Pass, Rocky Mountains. 

At the date of my last report, 28th March, 1876, the two parties under Messrs. 
ucas and Ruttan, were engaged in making the location surveys between Edmonton 
id the Caledonia Valley. 

They had completed the exploratory survey between Livingstone and Root 

iver, near the McLeod, and in the beginning of January, 1876, returned from 
wleton, and commenced the location surveys to the west of Edmonton, as described 
rther on. 
_ The distance from Edmonton to the summit of the Yellow Head Pass is 255% 
iles. Trial surveys were made over the greater part of this during the season of 
76, and 160 miles were located, leaving 95 miles yet to be located. The plans 
id profiles of the portion not located show a line laid down denoting the proposed 
cation. 

A re-examination was also made by Mr. Lucas, of the difficult ground between 
e Willow Hills and the summit west of Buffalo Coolé. . 

Having completed my office work in Ottawa, you again desired me to return to 
e North-West, to superintend the surveys, and to make a re examination of several 
salities over which the surveys of 1875 passed, in order to reduce construction 
rk. The portion from the Willow Hills to Buffalo Coolé, south of the four 
ackfoot Hills was particularly mentioned, I having led you to suppose that a more 
vourable line could be found, by keeping more to the south, in the valley of Battle 
ver. 

You also wished me to make a further examination of the telegraph line between 
vingstone and Edmonton, which by the terms of the contract (No. 2) should have 
en completed on the first of July, 1876. 
_ On the 27th of April, I sent a requisition to Mr. Robson, the Purveyor in British 
lumbia, to forward three months provisions for Messrs. Lucas and Ruttan, to the 
A\thabaska Depot,” to be delivered in July, which I computed would be a sufficient 
pply to complete the location surveys, and would carry the parties back to Fort 
rlton, and I wrote on the subject to Messrs. Lucas and Ruttan. 

In compliance with your instructions, I proceeded to Winnipeg; arrived there on 
+ 14th of July, and made preparations for the journey to the Mountains. 

In Winnipeg | found that the contract for carrying our mails to Edmonton had 
pired, and that no mail matter had been forwarded for June or July; also that the 
¢graph line between Livingstone and Winnipeg had not been in operation for a 
nth, and that several messages for the west were still detained at Winnipeg. On 
> 18th July the telegraph line was again in working order to Battleford, and the 
tion of the line was completed to Edmonton. 
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At Winnipeg I telegraphed to Mr. Robson, British Columbia, that two partie 
in all 70 men, at work east of Yellow Head Pass, were depending upon suppli 
ordered from Kamloops, and asked him to hurry them in. I also ascertained frot 
Mr. Fuller what quantity of provisions could be obtained from him at Battleford. ! 
enable Messrs. Lucas and Ruttan to make a further examination of the 100 milk 
south of the four Blackfoot Hills, I gave a requisition to Mr. Nixon to send or 
month’s supplies for each party, to the telegraph station about 100 miles a 
Battleford. 

My preparations being completed, [left Winnipeg for Edmonton on the 22nd 
July. The crops along the road were magnificent, particularly in the vicinity 
Portage La Prairie. There was no appearance of grasshoppers in the Province, t 
first I met were to the west of Shoal Lake; they were numerous at Fort Ellice, and ¢ 
far west as the Pheasant Hill Plains. | 

On the 4th August, we passed Touchwood Hill Post, where I learnt that th 
buffalo were within two days of the post, which is much further east and north tha 
they have been for years. Next day I met Mr. Crompton returning to Winnip 
having been obliged to leave Mr. Lucas’ party from illness. He reported that a 
was going on favourably with the parties when he left, but the progress made wé 
not so great as I expected. | 

I reached the survey and telegraph line on the 7th August, where the trailt 
the middle ferry intersects it, and followed the line to the next trail west, takin 
notes of the country over which the location should be made. : 

The grass was so heavy, and the country so hilly, that it told very much upo 
my horses,.and I had to give up my intention of crossing the South Saskatchewan | 
the railway crossing, and make for the upper ferry, which I crossed on the 9th Augus 

_ At Battleford, I received a telegram from Mr. N.T. MacLeod, informing me that th 
supply of provisions was very small at Edmonton, that the Hudson’s Bay Compan: 
there were entirely out, and that by the last news from the parties in the mountain 
no supplies had as yet arrived from Kamloops. I also met Messrs. Brodie and Hai 
vey, who were forced to leave Mr. Ruttan’s party, having been rendered unable fe 
work through an attack of scurvy. I learned from them a good deal of the state ¢ 
Divisions P. and L. By 

Mr. MacLeod informed me that he had sent a requisition from Mr, Lucas for: 
month’s supplies to Mr. Clark, Hudson’s Bay Company, Carleton, and asked me to se 
that the provisions were dispatched as soon as possible. I wrote to Mr. Clark, an 
asked him to comply with Mr. Lucas’ requisition, and at the same time to send ali 
quantity for Mr. Ruttan, to Edmonton. Mr. Clark replied that he would forw 
the supplies at once. I also bought one month’s supplies from Mr. Fuller, at Batti 
ford, for each party, including ten oxen, with carts. #) 

These were to follow me in charge of one of my party, whom I left behind. 
was also to hire some men required in the field, who were to act as drivers of the 0 
train. I had thus provided three months’ supplies for each party, which would 
available should the stores from Kamloops not arrive, of which their appeared to 
considerable uncertainty. My own supplies were also replenished, so as to-enable 
to make the journey to the summit and back without drawing upon the provisi 
of the surveying parties. 

Mr. Fuller, the telegraph contractor at Battleford, succeeded in growing so 
very fine barley, also wheat, oats, potatoes, and garden vegetables, including cu 
bers and onions, by simply breaking up the prairie and sowing on the sod, the sé 
season. ‘ 

The buffalo were very numerous a short distance from Battleford, some of the 
were hunted within a mile of the new police barracks. f 

I left Battleford on the 15th of August, and in the afternoon met Mr. Fullet 
men returning, having completed the erection of the telegraph to the longitude: 
Edmonton. On the 16th I commenced the examination of the valley of Battle R 
I left the surveyed line at 331 miles out from Livingston, following a course 
erally N 80 W, and joined the line again near the 360th mile. 


A ( 


4 


339° 


_ Having proceeded about four mites in the above direction, I met a high ridge of 
1e Willow Hills extending four miles to the south across the line I was following, 
hich obliged me to turn in that direction. I found Battle River flowing to the 
uth of this ridge, and continued my traverse up its north bank. The banks are 
ery rough and broken, with high hills, rising immediately to the north, 400 feet 
sove the level of the river. I had considerable difficulty in getting my buckboard 
rough this rough country. Some streams run in from the north with large aud 
20p valleys, so that I found the construction of the railway in this direction would 
2 more costly than along the line surveyed, which is also more direct, if the line 
uth of the four Blackfoot hills can be improved. 

Having followed the banks of Battle River for about seven miles, [ took a course 
’ 66 west, which enabled me to pass to the north of the most westerly of the 
fillow Hills, and to join our surveyed line at Station 3192. 

I again left our surveyed line at Station 3664, and made a traverse to the south 
) examine the coolé that runs through this valley, and to ascertain the position of 
attle River, &c. 

_ Having proceeded about eight miles, and not finding any trace of Battle River, 

determined to follow the direction of our surveyed line to the west; in doing so I 
as obliged to pass over a succession of deep valleys and ridges running nearly at 
ght angles to my course, varying in height from 100 to 200 feet. In about fourteen 
iles I came upon a coolé running westwards into Battle River, and in five miles more 
me upon the banks of the river. I struck Battle River near the north corner of a 
idden bend which it makes 10 the north, and found that Grizzly Bear Coolé runs into it 
; the north end of the bend. The banks are very rough and broken, standing 400 
et above the river, and they are cut up by deep coolés and streams from the north. 
fter crossing Grizzly Bear Coolé I continued in a westerly direction, and found that 
1e ground rose in a successions of plateaux to a height of 600 feet above the river in 
distance of 6 miles, I connected my traverse with the surveyed line at Station 100 
> 402 miles out from Livingston. : 
| From the information thus obtained I decided that no more favourable line can be 
und near the valley of Battle River than the present survey line, and that all 
aprovements must be made within a short distance of this line, as set out on the 
‘ound. Being nearly straight, it has the advantage of being the most direct between 
ening points, the south of the four Blackfoot Hills and the south of the Beaver 
1S, 
| I wrote to Mr. Smith on the 30th August, from Edmonton, that I had come to 
nis conclusion, and Mr. Lucas has since, from actual surveys, ascertained that 
iis portion of the surveyed line can be much improved and probably shortened. 

_ There is a better crossing of Buffalo Coolé about half a mile to the north of the 
ne surveyed. I examined the coolé for 2} miles to the north and found that it did 
ot improve, and that the hills became higher to the west and east. 

I continued my journey along the telegraph line, passed the south of the Beaver 
ills, and arrived at the telegraph station on the Hay Lake trail to Edmonton on the 
ith August. From this point I was enabled to communicate by telegraph with the 
fice in Ottawa. 
| From the telegraph station I followed the line westward to the longitude of 
dmonton. The line passes over some high hilly ground to the east of White Mud 
dolé, on the water-shed between Battle River and the Saskatchewan. 

_ It would appear as though the Beaver Hills and Pigeon Hills formed a continuous 
nge over which the line must pass. The crossing of White Mud Coolé is heavy ; 
'@ approach on the east can be improved by deflecting the line to the south. West 
‘the coolé the construction of the line is easy to the crossing of the Saskatchewan, 
| Tarrived in Edmonton on the 26th August, received letters from Messrs. Lucas 
id Ruttan, and ascertained what progress the parties were making. 

_ From the letters received I learned that the surveys were not so far advanced as 
estimated they would be; that the supplies from Kamloops had not arrived, and that 
‘ey might not arrive for some time on account of the high water in the Myette; 


540 


——. 


—— eee 


also that the parties would soon be getting short of supplies, whilst I found that tl 
Hudson’s Bay Company at Edmonton were almost entirely out of provisions. TI cot 
municated with Mr. Smith on the above matters by letter on the 30th August, ar 
also wrote to Messrs. Lucas and Ruttan, telling them of the arrangements I had ma 
for supplies from the east, and forwarded their mail by special messenger. 

I was engaged in Edmonton for some time in getting the packing gear fitted f 
the journey to the mountains. My horses required rest, and I made some exchange 
as some were not able to go on further at the time. 

The commissariat officers of Divisions Pand L, arrived on the 3rd September, brin 
ing the news that both parties were on their way out, without completing the locatic 
surveys. The expected supplies from Kamloops had not arrived at Athabasca Dep 
up to the 26th August. The health of both parties was. seriously impaired by 1 
exposure of last winter, and probably from want of sufficient change in diet. 
telegraphed to Mr. Smith informing him of this, and that I could not say that 
parties would recommence work till I should meet them, which I expected to do in 
few days. | | 

In the meantime I was anxiously looking out for the supplies from Battlefor 
and sent out some carts to lighten them over the heavy roads near the Hay Lake 
The first regular mail from the Post-Office Department arrived on the 1st of Septer 
ber and returned the same day, . 

On the 5th September I set out for the mountains. ; 

I met Mr. Lucas and his party at Round Lake on the 8th. He and many of h 
party were suffcring from what appeared to be symptoms of scurvy, and did not fe 
equal to continuing work in the field for any lengthened period. ° 

Mr. Lucas has, in all cases, succeeded in finding a favourable line over the ne 
portions of the country on which I reported last season. The distance has bee 
shortened by about 26 miles. [ continued my journey on the 9th to the Lobstid 
where I met Mr, Ruttun and party; many of them were in a bad state of healt] 
suffering apparently from the same malady as Mr. Lucas’ party, and almost all wer 
badly provided with clothing. | 

As there was no certainty of supplies reaching Athabasca Depdt this season fron 
the western side of the mountains, and as it would be almost impossible to supply 
party in the mountains by using dogs from Edmonton, taking into account also th 
bad condition of the men for winter work, I decided to abandon location surveys f¢ 
the present to the west of the McLeod. q 

I therefore directed Mr, Ruttan to complete the location of the line between th 
Pembina and Saskatchewan, a distance of about 40 miles, arranging that Mr. Lue 
should make a re-examination of the line surveyed by him, between the summit west ¢ 
Buffalo Coolé and the Willow Hills, by making extensive cross traverses with level 
and by surveying new crossings of the coolés. The remainder of tho workin, 
season was fully occupied in making these surveys. A 

On the 12th, I met the last of Mr. Ruttan’s packers, from whom I got his plan: 
which I revised, and took notes of the principal difficulties which he encounterec 
We arrived at Root River on the 13th, and followed Mr. Lucas’ new trail across Wo 
River to the McLeod. There is a good deal of wet, marshy country in this sectior 
and the trail, in consequence of recent heavy rains, was very bad. a 

On the 16th we arrived at the mouth of Medicine Lodge Creek, where th 
location line crosses the McLeod. | 

Mr, Lucas has ascertained this season that Medicine Lodge does not flow frot 
“Swamp Lake,” as Valad informed me last year; it takes its rise more to the nortl 
near the Athabasca, and flows in a south-easterly direction to within cigh 
miles of its mouth, when it turns to the east. Several other streams run across th 
country, flowing into the McLeod before the watershed is reached, but Mr. Luca 
had no difficulty in leaving the valley of Medicine Lodge and getting acro-s th 
country to the watershed of the Athabasca, near Swamp Lake, and into the valley ¢ 
that river, in the direction of my projected line of last year. There ar 
some large extents of marshy ground here, and the trail is anything but good, so thi 
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y horses suffered very much from this cause, and also from the scarcity of 
asture. 

On leaving Marsh Lake the line passes over a spur of the Foot Hills, being the 
ighest ground that must be crossed to the east of the Yellow Head Pass. The 
levation is almost identical with that ascertained by me with aneroids last year. The 
ne then descends into the Athabasca Valley to Sandstone Creek. Mr. Lucas’ survey 
‘ins Mr. Ruttan’s a short distance to the west of this high ground. 

After crossing Sandstone Creck on the 20th September, I met the party of eight 
sen who were sent over the mountains from Kamloops with supplies for Divisions P 
nd Ll. They had stored the provisions at Athabasca Depot, and were taking twenty- 
pur horses and twenty-one cattle to Edmonton for the winter, in accordance with 
nstructions left by Mr. Ruttan, to be acted on, should they arrive after Mr. Ruttan’s 
eturn to Edmonton. 

I desired Mr. Trapp and another to return with me to the Athabasca Depot, to 
emain in charge of the stores there during the winter; the rest of the party went 
m with the stock to Edmonton. 

I then continued my journey up the valley of the Athabasca to the lower end 
£ Lac Brulé where the line crosses. The ground between this point and Prairie 
liver is very rough and hilly, and the work will be heavy. Mr. Ruttan was obliged 
0 give up the lower crossing of the Athabasca near Hardisty Creek in consequence 
yf a precipitous cliffs to the east of Freeman's Creek. 

_ Tt was found impracticable to descend to Freeman’s Creek from this high ground. 
[arrived at Athabasca Depot on the 24th September, and found the cargo of 
yrovisions stored there ; another train load was expected toarrive daily. Mr. Trapp 
ook charge of the stores for the winter. 

Near the first crossing of the Myette I met the expected train, with supplies from 
- Jaune Cache. The train went on to the depot and discharged. This load made 
he supply stored to be about 20,000 lbs., mostly of flour. 
- The Myette river was still very high, and it was as much as horses could do to 
‘ord it. The trail crosses the Myette several times before reaching the summit, so 
shat in high water the road is almost impassable. _ . 
I took notes of the topography and character of the country on the way up and 
lown. On the 27th I reached the summit of the Yellow Head Pass, and found Mr. 
Keefer’s marks and benches, and also Mr. Moberly’s. I went about half 2 mile 
further, found the water flowing towards the Fraser, and commenced my return 
ards the east. 
. I found that the waters of the Myette, in floods, sometimes divide and flow 
artly to the Fraser, so that it would not be difficult to divert the whole stream in 
that direction. This would effect a large saving in the construction of the line in the 
valley of the Myette; particularly at Horse Rapids, where it would otherwise be 
necessary to divert the river into an old channel. I have since been informed that 
the waters of the Myette would not cause any serious inconvenience to the line west 
f the summit if made to flow into the Fraser. 
_ The empty train passed us on its way to Kamloops; we got back to the depot on 
the 28th. 1 crossed the Athabasca below the mouth of the Maligne on a raft, and 
followed our trail of last year to near Fiddle River. Here I made an examination of 
the Athabasca, with a view to crossing it above Fiddle River, or at another point just 
below Roche Myette. This would avoid the heavy work at Bulrush Point, and the 
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crossing at the foot of Lac Brulé. It is, however, in my opinion, worth trying before 
the final location is made. 

On my return I kept to our trail of last year, as it is generally on higher ground. 
We had a heavy gale on the 4th of October at White Mud Lake, which filled.our trail 
through the burnt country with fallen timber, and caused us endless trouble till we 
got to Root River. In many places the trail was more full of timber than before it 
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was commenced ; we could make no headway through it, and had to leave it and mal 
circuits for considerable distances. I examined the crossings of the McLeod, . Beav 
Creek, and Wolf River on my return, and found that the best in the vicinity hi 
been selected. ? 

_ At the Lobstick I followed down the south bank along the located line to near 
mouth to sec if a better crossing of the Pembina above the Lobstick could be foun 
but it appeared to me impracticable to reach that point on the east bank of the Per 
bina, in consequence of the high and precipitous nature of its banks, between it ar 
the small stream coming down from the watershed, which the location line no 
follows. 

From the Pembina to White Earth Fort, I followed Ruttan’s trail, passing to tl 
south of White Lake. The location line is generally close to the trail, the country © 
hilly, particularly to the east of White Lake, and there is a considerable elevation 4 
be overcome before getting into the valley of the Saskatchewan. The valley ¢ 
White Harth is crossed, and the line makes a considerable bend to the north to avoi 
low ground near the Saskatchewan, and to facilitate the ascent to high ground lyin 
more to the east. I went on to the crossing of the Saskatchewan and examined 1 
with the approach on the west side. The crossing can be made more nearly square, an 
the line shortened by raising the grade, and placing the line higher up the hill o 
each side of the river. 

I examined another crossing, three-quarters of a mile up the river to the soutl 
A survey was made of this, which shows that the approach on east side follows 
very crooked deep valley, where the work would be heavy. ‘The approach on th 
west side would also Le heavier than the lower crossing. | 

The country between the lowest crossing of the Saskatchewan and the east sid. 
of White Lake was not examine last year, so that it became necessary to make tria 
surveys in advance of location, as the line of last year was some miles to the south ¢ 
the present location. 

[returned to the White Earth Trail, which I followed to Edmonton, arriving 
there on the 18th October. Here I found Mr. Ruttan making final preparations fot 
his journey to Winnipeg. His party had gone down the river on a boat built b, 
themselves, intending to reach Carleton before taking to carts. 

I found that a large extent of the country about Edmonton had lately been or 
fire, and that a large quantity of hay, cut, had been destroyed. It was consequently 
difficult to keep stock together, and the supply of hay would probably be short befor 
next spring. ; 

I therefore decided to send all the horses and mules to Bow River for the winter 
in charge of some men from British Columbia, who could not be sent back at that 
Season of the year. There was sufficient hay secured to keep the cattle at Edmonton 
and I put Mr. McGinn, who accompanied me from Winnipeg, in charge of the cattle 
and Government stores at that place. My horses were not in a condition to proceec 

further, and the other horses could not be found just then, on account of the fires 
I therefore decided to get a boat built, and to endeavour to get to Carleton by water, 
where I would be able to get some horses and dogs from Mr. Ruttan. | 

The boat being ready, I started the 22nd October down the Saskatchewan. Mr 
Ruttan left by land on the 21st, to overtake his horses and carts. a 

The water in the river was very low, with numerous rapids, full of large stones 
and boulders, so that we had great difficulty in getting down, and several narrow 
escapes from being upset. We passed Fort Victoria on the 25th. The rivel 
is very crooked; the distance by it must be twice as great, as in a direct line 
At and below Dog Rump Creek the river becomes much obstructed with extensiv' 
sand bars, which fill the bed of the river in every direction, making it impossible to 
follow the channel. In some plazes they were quite out of the river, in others only 
covered with a few inches of water forming the only visible channel for the water of 
the river. ry 

We had heavy rain and snow on the 29th and 30th October, and ice was forming 
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n the river; taking into consideration the shallowness of the water to the east of 
‘ort Pitt, we decided to sell the boat there and take horses to Carleton. 

_ We reached Fort Pitt on the 30th, where we were very kindly treated by Mr. 
[cKay of the’s Hudson Bay Company, who supplied us with horses. The snow was 
ow about a foot deep. We ferried the river on the Ist November, and continued 
ur journey to Battleford, where we arrived on the 4th, and at Carleton on the 
0th. Mr. Ruttan and his party started from Carleton on the 16th. 

We set out from Carleton on the 14th November and followed the road from the 
1iddle ferry to the forks of the Quill Lake trail, then the Quill Lake trail for some 
‘stance and struck across to the telegraph line, which we followed for a considerable 
istance. We passed the telegraph station at Big Stone Lake on the 18th and followed 
; line to the Quill Lake trail. The road led us along the north of Quill Lake for a 


onsiderable distance, till we got to the north end of the Touchwood Hills. We passed 
e new mail station on the 20th, and arrived at Fort Pelly on the 24th. 

I went to Livingstone, and examined some miles of the telegraph line to the 
est, through the woods. 
From Fort Pelly, I followed the trail passing over the south of the Riding Moun- 
ains, and took some notes of the widths and depths of the valleys of the Assiniboine, 
3ird Tail Creek, &e. 
At the Little Saskatchewan I left my horses to follow slowly, and went on with 
og trains to Portage La Prairie. Here I met the regular stage to Winnipeg, arrived 
Faro on the 8th December and reached Ottawa on the 4th of January, 1877. 
I shall now allude to the surveys, described in the following sections: 
1. Location survey, Edmonton to River Pembina. 


ee do. do. River Pembina to River McLeod. : 

3. Exploratory survey, River McLeod to summit east of River Athabasca. 

4. do. do. summit east of River Athabasca to River Mountain 
\ssiniboine. 


5. Location survey, River Mountain Assiniboine, to River Myette. 
6. Exploratory survey, River Myette to summit of Yellow Head Pass, 


Edmonton to River Pembina. 


Mr. Ruttan, and Division L, having arrived from Carlton and Fort Pitt, recom 
nenced the survey at the Hay Lakes, on the 4th of February, 1876. 

As before stated, I found it necessary to run another trial line from Hay Lakes 
o the longitude of Edmonton, to ascertain the nature of the country between those 
)oints, and to enable the contractor to build the telegraph on the proper line. 

From the end of this trial line at the longitude of Kdmonton,!the location survey 
vas commenced, and extended westerly, crossing the Saskatchewan at a point about 
wenty miles below the proposed crossing of last year (1875). 

_ The heavy side hill work along the south bank of the river will thus be avoided, 
out it became necessary to survey a new trial line between this new crossing and 
White Lake. 

__ Having completed this trial line on the 10th May, Mr. Ruttan thought it advis- 
able to go to the Athabaska and execute the surveys in that locality. 

On the 9th September he returned to complete the location between the Sas- 
katchewan and Pembina, which was effected on the 15th October, 1876. 

_ The country between the longitude of Edmonton, near the 1,197th mile, and the 
Saskatchewan is very even and presents no difficulties to the construction of the rail- 
way. The work will be light over this portion and will average from 3 to 5 feet for 
embankments and cuttings. There is a coolée at 1,210 miles which increases rapidly 
in size towards the Saskatchewan; the line is deflected to the north after having 
crossed it. 

| The approaches to the Saskatchewan between the 1,215th and 1,219th miles are 
along the banks of the river, on rough side-hill ground ; the works will be heavy, 
cuttings and embankments averaging about 20’ deep. 
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The line, as at present located, crosses the river at an angle of 45°, and at ¢ 
elevation above the bed of the river of 104 feet, requiring a bridge about 1,200 fe 
long. By raising the grade 10 or 15 feet the crossing could be made more near. 
square, the bridge would be shortened, the approaches located higher up the sid 
hill, and placed upon safer ground. : 

From the 1,219th mile to a large coolé at the 1,222nd mile the country is und 
lating and the work light ; formation principally from side ditches. 

The crossing of this coolé is very heavy; it being 90 feet deep below formatic 
level. ; 

The crossing might be improved by lengthening the line a little and swingin 
it more to the north ; towards the south the coolé increases rapidly in size; even wit 
the present crossing the line to the west can be changed to obtain a profile, as show 
by the dotted line. ; 

The work on the ascent to the 1,224th mile is moderately heavy, about eight fee 
of cutting; this would probably be reduced on a line more to the north. 4 

From the 1,224th to 1,226th mile the work is light, embankment about thre 
feet. : 
The country becomes hilly ard difficult between the 1,226th and 1,232} miles 
and the work is heavy, cuttings and embankments about 10 feet; at the last name 
distance there is a large coolé, which increases considerably in size to the south as j 
approaches the Saskatchewan. The bottom of the coolé is 63 feet below formatio: 
level. | 

From the coolé to the crossing of White Lake Creek, 1,237 miles, the country 
continues hilly, though the work is not so heavy, probably six feet for cuttings an 
embankments. es | ; 

The crossing of White Lake Creek is very heavy, the coolé being 100 feet deep 
and 500 feet wide at top. It cannot be much improved, as there is high ground abou 
half a mile to the east. : 

From White Lake Creck to 1,414 miles, the line rises rapidly to overcome som 
high ground between the Saskatchewan and White Lake. | 

The country is very hilly and broken, and the work will be heavy, probably ter 
fcet for cuttings and embankments. | 

It continues much of the same character to White Lake, 1,244 miles, cuttings 
and embankments about 15 feet. Between 1,244 and 1,254 miles the line crosses ¢ 
small bay of White Lake, 2,000 feet wide, and three feet deep (nine feet in the 
channel.) 4 

It then follows a natural beach of the lake for 1; miles; the rest is generally 
along the foot of high ground to th esouth and north. | 

The work here will be light, embankments about three feet deep. . 

From 1,254% to 1,259 miles the country is hilly and broken, and the work heavy, 
probably about fifteen feet for cuttings and embankments. |The work might be 
reduced in quantity by bending the line a little to conform more to the contour of 
the hills. 


Between 1,259 and 1,2603 miles the work is light, embankments about three 
feet deep. x 

From 1,2603 to 1,264 miles the country is hilly, and the work heavy ; the 
cuttings and embankments will average about 20 feet. This portion might also be 
improved in places, by changing the position of the line round the hills. 
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A better line than the one located may perhaps be found by leaving it near the 
,232nd mile, passing to the north of White Lake, and joining the line again some 
istance to the west of the lake, there would be probably little difference in the 
ongth of the two lines. 

The new line would have to cross a wide bay at the north east cnd of White Lake, 
né would have to pass over very hilly country to the north and east of the same, 
would, however, be well to examine this route before proceeding with the con- 
t uction of the more southern line. 

a The portion of the line to the west of the 1,264th mile was located by Mr. Lucas, 


} 
; 
| 


River Pembina to River McLeod. 


| Mr. Lucas, and Division P having arrived at Edmonton from Carleton, on the 24th 

january, and 8th February, 1876, they proceeded to make tracings of Mr. Ruttan’s 

plans and profiles, and other plans required for use in the field. : 

| The location survey was commenced at the Pembina on the 3rd March, and con- 

jinued easterly about three miles to the junction of Mr. Ruttan’s location. It was 

hen carried on westerly to the McLeod River, which was reached on the 28th July. 
From this point a trial survey was made to -near the Athabasca, thirty and a 


| 
| 
| alf miles; on the plan a projected location has Veen laid down. 
| 


This survey was completed on the 28th August, connecting the line with the 
survey made by Mr. Ruttan a few weeks before. 
Commencing at the 1,264th mile, the line soon descends to the crossing of the 
Pembina which is reached near the 1,267th mile. This approach is very heavy and 
lifficult, the watershed between the Saskatchewan and Pembina being so near the 
latter river. The depths of cuttings and embankments on this portion will be from 
LO to 40 feet, 

| The crossing of the Pembina is heavy. The waterway should be 500 feet; 
the height from formation level to the bottom of the river is 95 feet. 

| From the Pembina to the crossing of the Lobstick at .1,2683 miles, the work is 
| 


7ery heavy. The line passes along the side of a precipitous sandstone cliff, 
ad the embankments are high, and require protection on the south side. The highest 
pf the embankments here will be about 40 feet, and the cuttings about 75 feet. 

This part of the line may possibly be improved by making a tunnel through 
he rocky narrow ridge east of the 1,268th mile. The line might then be straight- 
ened and the grades lowered. 

| The first crossing of the Lobstick is 55 feet high to formation level, and requires 
Awaterway of 100 feet. 

_ The work is heavy in the valley of the Lobstick until the even ground is reached 
near the 1,273rd mile, the cuttings and embankments will generally average about 15 
feet. This valley is very crooked with bold abrupt banks: the river is very rapid, 
id flows generally on sandstone rock. It will be necessary to make two diversions 
of the river; the first near the 1,270th mile, wi:l easily be effected, the second, near 
she 1,271st mile, will be difficult. The line can be located more to the south, and 
thus give more room for the diversion on the north side. It is probable that the 
‘iver may be diverted round a hill about a quarter of a mile to the north, through 
what appears to be an old channel; but this will require further examination. 

_ For the next three miles the work is light up to the 1,276th mile, The ems 
33 
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bankments will be about three feet, except at the crossing of three streams, whet 
they will range from 13 to 25 feet. 
Between the 1,276th mile and the last crossing of the Lobstick near the 1,301 
mile, the country is undulating, rising in high ridges to the south of the line, whic 
still keeps in the valley of the Lobstick. 
Several large streams cross the line flowing into the Lobstick, and into Chi 
Lake, requiring embankments ranging from ten to twenty-five feet for short di 
tances; the remainder of the work is light, cuttings and embankments about thre 
feet. 7 
The last crossing of the Lobstick is thirty-five feet high to formation level an 
will require a water way of eighty feet. | 
From the Lobstick the line ascends rapidly to overcome the water-shed betwee 
the Rivers Pembina and McLeod—at 1,303$ miles. The work is not heavy, and wi 
probably average five feet in cuttings and embankments. Several other lines wer 
surveyed over this divide in the endeavour to get a more direct line; the located lin 
is the most favourable as far as known. ‘ 
On crossing this water-shed the line immediately descends to Moose River, 
branch of the McLeod—at the 1,308th mile. The work on this portion is light an 
will probably be under five feet for cuttings and embankments. 4 
The crossing of Moose River is heavy, being fifty feet high to formation level-— 
the embankments and cuttings on both sides will average about thirty feet for a dis 
tanec of 2,000 feet. 3 
On the remainder of the line to Root River, at 1,3104 miles, the work is light 
cuttings and embankments about five feet. , 
The crossing of Root River is 20 feet high, with a water-way of 40 feet. Th 
line then follows the valley of Root River, and of a small stream flowing into thi 
same, leaving the line surveyed in 1873 a considerable distance to the north. Thi 
portion up to the 1,316th mile is light—the cuttings and embankments will averag 
about threc feet. i 
Between this point and the crossing of Wolf River, the country is very marshi 
---the work is moderately heavy, and will average about eight feet for cuttings ant 
embankments. 
The crossing of Wolf River, at the 1,321st mile is 33 feet high, and will requir 
a waterway of 100 feet. ( 
The ground ascends rapidly for two miles west of Wolf River, and is of a wet 
marshy character; the embankments and cuttings are moderately heavy, and wil 
average about five feet. ‘ 
From the 1,323rd mile to Beaver Creek the country is wet and marshy in places 
the work is light, probably from 3 to 5 feet embankments. The valley of Beavel 
Creek is 45 feet deep below formation level, and about 600 feet wide; the stream wil 
require a water-way of 80 feet. * 
Between Beaver Creck and the 1,320th mile the country is more undulating 
and less marshy; the work on this part is moderately heavy, averaging about eighi 
feet for cuttings and embankments. ¥ 
At the 1,320th mile a deep valley is passed, requiring an embankment 30 fee 
high for 1,200 feet. ¥ 
Between this point and the 1,333rd mile the work is light, and will average 
about five feet for embankments and cuttings. ‘ 
There is a deep coolé near the 1,333rd mile which will require an embankment! 
75 feet high and 300 feet long, with an allowance for waterway of 80 feet. . 
The line now approaches the McLeod, the banks of which are high and bold. 
From the coolé above-mentioned to 1,336} miles, near the crossing, the work if 
heavy, and will probably average about 10 feet for cuttings and embankments. Ms 


River McLeod to summit east of River Athabaska. 


Mr. Lucas made a trial survey of this part, and a projected location has beet 
marked on the plans, not very far removed from the trial line. 
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- The crossing of the McLeod is 75 feet high from the bottom of the river to 
»rmation level, requiring a waterway of 300 feet. The embankments on both sides 
: heavy, averaging 30 feet deep for 2,000 feet. The line here joins the survey of 
73, and runs parallel with it tor some miles, when it again leaves it as it returns to 
he valloy of the McLeod over the Grand Portage. 
From this point to the 1,338th mile the work is moderately heavy, and will 
verage 15 feet for cuttings and embankments. The line follows close to the waters 
f Medicine Lodge Creek, which it will be necessary to divert for a short distance. 

Between the 1,338th and 1,344th miles the work will be light and the ground, 
ry, the cuttings and embankments will average about three feet. 

The crossing of Medicine Lodge Creek is about 20 feet high, with a waterway 
f 60 feet. The embankment on both sides is about 20 feet high, and 3,000 feet long. 
' The line here leaves the valley of the Medicine Lodge, and strikes across the 
buntry towards the watershed between the McLeod and Athabasca. 

From 1,3444 miles, for three miles, the work is light, averaging about three feet 
wr cuttings and embankments. 

Near the 1,348th mile the line crosses a deep valley, requiring an embankment 
5 feet high and 1,500 long. Between this point and 1,353 miles, the line passes 
ver a ridge and again descends to a stream at the above distance. The work on this” 
ortion is light, probably from three to five feet for cuttings and embankments, 
the character of the ground is wet and marshy. 

~ The work for 14 miles west of this stream is moderately heavy, averaging from 
ve to ten feet for cuttings and embankments. 

From 1,3544 miles to the watershed between the McLeod and Athabasca at 1,357 
iles, the work is light, about three feet for cuttings embankments, except one 
mbankment in the 1,356th mile, which is 15 feet deep for 1,500 feet. 

From this watershed to a,large stream running into the Athabasca at 1,359 miles 
1@ average of cuttings and embankments will be about five feet. 
_ The crossing of this stream is about 25 feet high, with a waterway of 80 feet. 

From this stream for about a mile west, the cuttings and embankments will 
yerage about five feet. The ground here becomes wet and swampy. 

Between the 1,360th and 1,362nd miles the country is swampy, and the work 
ght, not exeeeding three feet for embankments. 

The line then ascends rapidly till it reaches the highest ground, over which the 
ne passes, east of the Yellow Head summit, at the 1,364th mile. It here traverses 
narrow valley with high hills on each side. The work on this part is light, and 
ill not exceed five feet for cuttings and embankments. 

_ The descent from this point into the valley of the Athabasca is rapid for some 
iles. The junction with Mr. Ruttan’s line was made near the 1,367th mile. The 
ork on this part descending from the summit, is moderately light, from five to eight 
et for cuttings and embankments, except a cutting at the 1,366th mile, which is 
) feet deep for 1,000 feet. This cutting cannot well be avoided, as there is a bold 
uff point running out a considerable distance into the valley, which must be crossed. 
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After completing this survey, Mr. Lucas made some surveys in the vicinity 
the Four Blackfoot Hills, as above mentioned. 


Summit Hast of River Athabasca to River Mountain Assiniboine. 


Mr. Ruttan, with Division L, commenced work in the Athabasca Valley « 
15th June. The trial survey between the 1,367th and the 1,433rd mile, near tl 
mouth of the Myette, was completed on the 9th August, and the location surv 
between the Mountain Assiniboine, and the Henry House on the 28th August. 

_ Commencing on the 1,367th mile the line continues to descend into the vall 
of the Athabasca. 

For the first two miles the work is moderately heavy, and will average abo 
eight feet for cuttings and embankments, besides the crossings of a large stream ne 
the 1,368th mile, the bottom of which is 75 feet below formation level. It will requi 
a water-way of 40 feet. 

From the 1,369th to the 1,372nd mile the line is on side hill and the work heav: 
it will probably average eight fect for cuttings and 25 feet for embankments. A strea 
is crossed in the 1 B72nd mile, whose bed is 75 feet below formation level, requiring 
water-way of 20 feet, 

Between the 1,372nd and the 1,374th miles, the line continues to descend alol 
side hill ground. The cuttings and embankments will average cight feet. <A lar; 
stream is crossed in a deep coolé, near the 1,373rd mile, 85 feet from bed to form 
tion level... It requires a waterway of 30 feet. 

The country becomes more even between the 1,374th and the 1,378th miles, a1 
the work is light, about five feet for cuttings and embankments. A stream is cross 
near the 1,374th. mile, requiring a waterway of 30 feet, and Sandstone Creek near tl 
137&8th mile, waterway 20 feet. There is about half a mile of side hill work to t 
east of Sandstone Creek. The line follows a very even terrace between the hills a1 
the river from the 1,378th to the 1,385th miles, with light work varying from thr 
to five feet for cuttings and embankments. 

Coal Creek, a considerable stream, passes under ground in the 1,382nd mile, a1 
appears again some distance below the line. 

Hardisty Creek is crossed in the 1,883rd mile, it will require a waterway of I 
feet, and is 20 feet from bed to formation level. 

For the next mile and a half the line is partly on side hill; the work is lig 
and will average about five feet for cuttings and embankments. 

The work on each side of Prairie River, with the line as at present projected, 
very heavy between 1,3864 and 1,387 miles, averaging for embankments about 30 fe 
and for cuttings 15 feet. 

The hills to the south of the river are high, bold and abrupt, forming a aa 
crescent with bold points projecting towards the line. The portion to the west of tl 
river rises along side hill ground; it is believed a better line can be got by keepit 
to the south, and conforming more closely to the shape of the hills. It will, howeve 
be necessary to pass over the high ground east of the 1,387th mile. . 

The country continues hilly” and rough to the crossing of the Athabasca, in som 
places the valley is narrow and confined. The work is heavy between the 1 389th a 
1,391st miles—embankments about twenty feet, and cuttings about fi.teen feet. | 

A large coolé is crossed at the 1390th mile, sixty feet from bed of stream 
formation level. 

On the next mile the work is moderately heavy. from five to ten feet. 

From the 1392nd to the NI of the Athabasca at the 1,396th mile the line 
generally along side hill, and the work heavy, from ten to twenty feet. et 

The line crosses the Athabasca at an angle of 5% degrees, and will requirell t 
opening of 600 feet in this direction. The height from bed of river to formation lev 
is 50 fect. This is the narrowest crossing of the Athabasca. 4 

Freeman's Creek, a large stream, empties into the river near 9 crossing, and c 
be diverted along the north “of the railway. 4 


. 
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_ From the crossing of the Athabasca to 1,397} miles the ground is hilly and the 
work heavy, averaging about 15 feet for cuttings and embankments. | 
_ For the next six miles the line follows along the foot of the Bulrush Mountains 
along the western shore of Lac Brule to Bulrush Point at 1,4034 miles. The work 
along this portion is moderately heavy, averaging about five feet for cuttings, and 
twenty feet for embankments. There is a large stream at the 1,403rd mile which 
will need attention, and which requires water way of 80 feet. 

| It is proposed to have two tunnels in the Bulrush Points, one 1,600 feet long and 
the other 350 feet. The third point will be an open cutting about 50 fect by 200 feet. 
‘The bays of the river between the points to be made up of the rock from the tunnels 
and cutting. ; 

| Between Bulrush Point and 1,407 miles the embankment is heavy; kept high as 
the Athabaska at this point is liable to rise to a considerable height. The embank- 
iments will average about cight feet. The cutting is very light and the filling will be 
n ade up from side borrowing. 

From the 1,407th mile to the crossing of the Mountain Assiniboine the line passes 
through low marshy flats, on which the work is light, ranning from three to five feet. 
| An elbow ina side channel, which causes a serious deflection in the line, is passed 
near the 1,408th mile. Another side channel 1s crossed twice near the 1,409th and 
1,410th mile. . This channel can be diverted, and the material used for embankment. 


River Mountain Assiniboine to River Myette. 


The line from the Assiniboine to the Henry House has been located, but it would be 
well to throw the line at the crossing of the Assiniboine, say,one halfa mile to the north, 
jas shown -on plans and profiles, so as to get a safer crossing, where the stream issues 
from the rocks. Below that point the stream spreads very much over the ground in 
jhigh water, even in the direction of the line to the east, so that ordinary embank- 
‘ments would not be safe. This proposed crossing will require a waterway of 700 
|feet, and about 20 feet from bed of stream to grade. ) | 
| From the Assiniboine to the 1,414} mile the work is moderately heavy, and will 
javerage about eight feet for embankments and cuttings. | 
| The line then passes over a high point, through which it is proposed to make a. 
jtunnel 250 feet long, with open cuttings at the ends. From this point -the line 
‘descends a long side hill, till Jasper Lake is reached, 1,416 miles. This part will be 
heavy and will average 20 feet for cuttings and embankments. There will probably 
be rock in the lower part of these cuttings. One of the cuttings is 50 feet deep and 
300 feet long. 

__ The line follows the shore of Jasper Lake from the 1,414th to the 1,419th mile ; 

‘it passes over several points of rock running into the lake, in one of which, near: 
ithe 1,419th mile it is proposed to make a tunnel 225 feet long. The embankments 

\on this portion will run from 10 to 15 feet, and the cuttings about 15 feet. 

|. Between the 1,419th and the 1,421st miles the work is light, about five feet for 

|cuttings and fillings. | 
| White Moose Creek is crossed near the 1,421st mile, and it is proposed to divert 

lit to a 30 feet structure to the west. It will be necessary to protect the diversion , 
for about 600 feet. | 
| On the next mile the work is moderately heavy, cuttings and embankment from ; 
‘eight to fifteen feet. : 

| ¢ From 1,422 to 1,425 miles the work is light, averaging from three to five fect 
embankments. Snaring River is crossed in the 1,425th mile. This is a rapid, dangerous 
|torrent ; great care will be required in the construction of the bridge, and in protecting 
| the banks of the stream for some distance to the west. It would have been better to. 
have crossed the river where it issues from the rocks, but the ground is there too 

jhigh, as compared with the approaches on each side. The line would also be 
‘lengthened by doing so, | rey 
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Work on the next mile is heavy ; embankments from eight to 20 feet, and cutting, 
about 10 feet. Several streams are to be diverted to a structure of 40 feet opening. — 
The work is light between 1,426 and 1, 1295 miles, averaging from three to 10 feet 
A stream requiring a 20 feet opening is crossed at 1,428 miles, 30 feet from bed t 
formation level. | 
On the next mile the work is moderately heavy, cutting 15 feet and embankmen 
20 feet. The line approaches close to the Athabasca River at this embankment. 
From 14204 to 1432 miles, the work is light, about five feet for cuttings and 
embankments. There are two places where the line will require a small amount © 
protection, where it approaches the river, near the Athabasca Depot. a 
The last mile to the end of the location Survey (at 1,433 miles) is moderatels 


heavy, and may involve some rock excavation. The cuttings and embankments wil. 
average about 10 feet. 
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Having finished this survey Mr. Ruttan and party returned eastward, and com- 


pleted the location of the line between the Saskatchewan and Pembina. as above 
described. | 


! 


hiiver Myette to summit Yellow Head Pass. 4 


A trial survey of this portion was made in 1872-73. The projected location is” 
close to the trial line, and is based upon it, and upon further exploration made by me 
in 1876, i 

Commencing at the 1,433rd mile the line which is now in the Athabasca Valley 
near the river, begins to ascend, for the purpose of passing over a point of land, which* 
runs out to the junction of the Myette and Athabasca. It then follows up the Myette, 
or Caledonia valley, to the summit. : 


On the first mile the work is light, and will average from three to five feet for 
cuttings and embankments. . 

On the second mile the ascent is more rapid, and is along side hill; the work will 
average about five feet for cuttings and 15 feet for embankments. @ 

From the 1,435th to the 1,437th mile the work is moderately heavy, about 10 feet” 
for cuttings and embankments. ‘here will be rock excavation in passing over the 
numerous spurs of the hills, along the base of which the line runs. 5 

On the next three miles the work is light, probably about five feet for cuttings 
and embankments. 

The Myette iscrossed in the 1,440th mile ; it will require a waterway of 200 feet. 

The waters of the Myette can be diverted into British Columbia at the summit, 
and a large amount of heavy work saved in the valley of the Myette. There are- 
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still some Jarge streams flowing into the Myette to the east of the summit, and it is 
necessary to keep the waterway large for those mountain streams, even when the 
Myette is diverted. 
_ The work on the 1,441st mile is light, from three to five feet embankments. 

On the next 23 miles the valley ascends rapidly, and the work on the line will 
e heavy, envolving embankments averaging about 13 feet, and rock cuttings on 
steep side hill. The embankments will be made up principally from side borrowing. 
A large rapid stream is crossed at the 1,443rd mile, which will require a water- 
way of 100 feet. 

Between 1,4434 and 1,451 miles, the work is light, from three to five feet for 
uttings and embankments, 
_ The Myette River is crossed again near the 1,447th mile, and will require a 
waterway of 80 feet. 
| Glen’s Brook, at 1,449 miles, should have a waterway of 60 feet. There are two 
small points of rock to be cut through in this distance. The soil of the valley of the 
Myette is generally soft and marshy, and will probably require attention in some 
places before the embankment is commenced. Very much of this is caused by 
beaver dams, which are numerous here. The side drains of the railway will have 
the effect of lowering the water on the flats. 
From 1,451 to 1,4524 miles, at the summit of the Yellow Head Pass, the work 
is moderately heavy along side hill, averaging about eight feet for cuttings and 
embankments. There will be some rock excavation on the side hill. The Myette is 
crossed again close to the summit, but it is proposed to divert it into British Columbia, 
which can be effected by deepening an old channel in that direction, and building a 
dam of crib wharfing a short distance up the stream. 


! 


| 


about White Lake, and in some other valleys. It decreases in size as the mountains 
are approached. 

' Birch is only found in small quantities, on banks of lakes and rivers. 
aware that there is any oak in the country. 


vails is spruce. 
sound and of good size, from eight to thirty inches. 
| There is also a large quantity of tamarac in the marshes, running from six to 
twelve inches. Pitch pine is abundant, but it is very inferior in quality for timber. 
I have seen no white or red pine between the Lake of the Woods and the sum- 
mit, except three small trees of red pine near Marsh Lake, on the Athabasca. 
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Between Edmonton and the summit the kind of timber that most generally pre- 


It is found in large quantities in almost all parts of this country, 


Poplar is very plentiful in all parts of the country. There is some very large 


I am not 


Almost all the rock’ found in situ east of the Rocky Mountains on this section 


and Athabasca it is harder and well suited for building purposes. 


is composed of sandstone. That in the valley of the Saskatchewan is soft as far as 
known, but would probably improve in the quarry. In the valleys of the McLeod 


Limestone boulders are found in abundance in all the rivers, which would fu 
nish large quantities of lime. 

The most eastern ranges of the Rocky Mountains are very largely composed 
limestone. 

In the valley of the Myette gneissoid rocks appear, alternating with slate a 
coarse sandstone. i 

Coal is found in large veins in all the river valleys to the east of the Rock 
Mountains as far as Edmonton, and it is reported to exist in the Mountain Assiniboin 
but of this I have no positive knowledge. 

There will not likely be any scarcity of ballast as a pe large portion of tk 
country is made up of gravel and sand ridges. : 


Soil and Capabilities for Settlement. 


The land to. the south of Edmonton and extending westward to the Saskatoll 
wan is very good, and well adapted for settlement. It is sufficiently free from woo¢ 
to permit of agricultural operations being commenced at once, and at the same tim 
furnishes abundant timber for building purposes, and for fuel. 

From the Saskatchewan to Chip Lake large areas of the country can be success 
fully cultivated, when cleared, particularly about White Earth and White Lak 
There are also large prairies in ‘this section. 

From Chip Lake to the summit the soil becomes more clayey and require 
drainage. No doubt if the land were cleared the soil would become dryer. | 

On this section there are several places where good farms can be found, such ¢ 
the valleys of Moose and Root Rivers, the valleys of the McLeod and Medicine Lodg: 
the Prairies of the Athabasca, the valley of Prairie River, and even the prairie in th 
Myette, near the summit. : 

It is to be regretted that owing to the non-arrival of supplies from the wester 
side of the mountains, the survey was left inaless perfect condition than was intende 
by your nenuctionE. It is only right, however, that I should allude to the ci 
cumstances which conduced to the failure of getting supplies in to the partie 
Amongst them may be mentioned the highness of the water in the Fraser, whic 
delayed the pack trains in British Columbia for several months, and prevented thei 
arrival at Athabasca depot till September. Those supplies were ordered to be there 
and were required in July. : 

The lowness of the water in the Saskatchewan, which only permitted the Hudson! 
Bay Co.’s steamer to make half a trip, namely, from, Carlton to Edmonton, the 
reducing the usual stock of provisions this side of the mountains. 

The failure of the buffalo in the ey of Edmonton, which reduced the usuz 
supply of pemican. | 

The failure of the crops about Edmonton, making all pr ovisions scar ce, and th 
stoppage of our mails, which prevented the delivery of letters, and kept all partic 
concerned in ignorance of the actual state of affairs. | 

The two parties engaged in these surveys underwent a considerable amount ¢ 
hardship in the winter of 1875-76. First. in their journey from Hay Lakes t) 
Carleton, and then from Carleton to Edmonton, both in mid-winter. It is fortunat 
that all escaped without casualties of any kind, in journeys of such duration, wit 
such scarcity of shelter as exists in the Western plains. | 

The difficulties of forwarding supplies to the west of Edmonton were ver) 
serious, and the transport available was limited, so that many articles not absolutel, 
necessary were left behind, thereby causing sickness for want of change in diet. 

All the members of the staff have performed their work in a satisfactory manne: 
and have endeavoured to carry ou the work successtully. 

I have the honour to be, Sir, 
Your obedient servant, 
SANDFORD FLEMING, Hsq., HENRY A. F. McLEOD. 

Engineer in Chief, 

Canadian Pacific Railway. 
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APPENDIX Z. 


JEMORANDA RESPECTING THE WINTER CLIMATE OF THE ROCKY MOUNTAINS, BY GEORGE 
| A, KEEFER, C.E. 


A general idea of the character of that portion of the Rocky Mountains extending 
jom the summit of Yellow Head Pass some 200 miles westwards, can be formed from 
he attached summary of meteorological observations, taken respectively at Téte 
mune Cache, lat. 53-04 N., during the winter of 187 d-'76, and from Mr. Jarvis’ record 
| temperature, taken en route during his Smoky River expedition in the winter of 
374-75 ; while that of the castern slope can be judged from a similar summary taken 
‘om Capt. Pailiser’s report and notes, taken from Edmonton to Jasper. House in 
anuary and February, 1859, and a copy of Mr. Moberly’s summary of observations, 
ken at Athabasca Depdt during the winter of 1872-73, published in Mr, Fleming’s 
iport of 1874, accompanied by a short report of the “General characteristics of 
#@ winter climate of the Rocky Mountains, more particularly that of Yellow Head 
ass and its approaches.” (See Appendix P., Mr. Fleming’s report of 187 4.) Taken 
ynjointly, these observations will aid in giving a correct idea of the winter temper- 
sure of the Mountains. 3 

| The observations taken at Téte Jaune Cache were at an altitude of 24:25 above 
ja-level, and 50 miles west of the summit, the extreme elevation of which, in the 
ipllow Head Pass, is 3,734 feet above sea-level. Those of Mr. Jarvis varied from an 
vation of 1,940 at Fort George, to 5,300 feet at the summit. Those of Capt. 


| 
nlliser and Mr. Moberly, at Athabasca Depot, 3,340 feet above the same datum, and 
tend from January to April, inclusive, in their respective years. 

| As will be seen, for the western slope, the winter of 1875 exceeded in severit 

jat of 1876, and the difference is not to be ascribed to the effect of altitude, as Mr. 
irvis experienced his coldest weather while in the neighbourhood of Fort George, 
/about latitude 54° N., on the 14th of January, when the thermometer registered 
(@ low temperature of 53° below zero. The lowest point reached at Téte Jaune 
che was on the 21st of January, the thermometer registering 40° below zero, this 
»nth being, in both cases, the voldest experienced. 

While the winter 1874-75 was colder than that of 1875-’7 6, the latter, as far as 
Trecords extend,exceeded any previous year in the excessive snow-fall, which reached 
| aggregate of 112 inches. The greatest depth at any time remaining on the ground, 
ied from four feet at the summit to five feet at the foot of Moose Lake, at which 
int it was deeper than elsewhere in the valley, and on the 15th of May was still 
(ng with a depth of three feet. 

| On the lower portion of the river, from three and a half to four feet in depth is 
jut the average, that is in the bottom of the valley; on the upper benches it was 
ycourse much deeper. This unusual snow-fall apparently extended to the eastern 
pe of the mountains, reaching an average depth of from’ 15 to 18 inches at the 
jabasca Depot, while Mr. Moberly’s report for the corresponding months in the 
iter of 1872-’73 mentions six inches as the greatest depth at any one time remaining, 
pt. Palliser mentions a fall of some 22 inches in the Athabasca Valley on the 21st 
mary, 1859, about half way between. Edmonton and Jasper House, but a later 
jord, from February 10th to 16th, taken in the immediate vicinity of Jasper House, 
uld seem to substantiate Mr. Moberley’s experience of the same locality, there 
hg five days of light snow in that time; so that, in the absence of further data, and 
mall the information I could obtain, it is safe to assume that the snow-fall of the 
iter of 1875-76 was extended and exceptionally heavy. It was owing to this 
|Se that the Athabasca Valley, hitherto considered a safe place for wintering stock, 
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proved very disastrous to ours, as from the great depth of snow it was impossible f 
the animals to obtain sufficient food, and although I have reason to know that eve 
effort was made by those in charge, only 20 out of the 45 animals, horses and mul 
comprising the pack train, remained alive in the spring, and these were so reduced 
to be unfit for work for some time; out of ten head of cattle sent for Mr. McLeod, fc 
died before the rest were killed. ‘This valley is exposed to the north-easterly win 
which are very prevalent during the winter months, and in the sheltered spots the sn 
was too deep for feed to be reached, hence our heavy loss in stock. On the 26th 
May they were able to reach the summit and join my division. 3 

One peculiarity noticeable in the winters in this region is the absence of a 
heavy continuous fall of snow, such as is often experienced in Central and Low 
Canada, followed by an interval of fine weather. Here, there is a constant success! 
of light falls, rarely exceeding five inches in depth at one time, and the absence, 
any time, of a crust on the snow, making snow shoveling at all times, except on - 
rivers, heavy work. The excessive cold absorbing all moisture leaves the snow 0 
salt-like consistency, and it is only late in March and very early in the day that il 
compact enough to bear. 

The country being heavily timbered, the snow is not disturbed by the wind, | 
lies at a uniform depth, and I fancy it will only be on the more exposed portion, 
on the plateau further west, that any extent of snow sheds will be required. In | 
immediate vicinity of the glacier streams or mountain torrent there are unmista, 
able indications of snow-slides or avalanches, and the debris of rocks, earth, and tr 
is piled, in many cases, to a height of sixty feet, with the torrent directly on the su 
mit, forming an ugly obstacle to railway construction, and one that can only 
overcome either by tunnelling, or by some structure allowing any future slide to p 
over the road, as from the evidences of the irresistible force exerted by this imme 
moving mass, there is but little room left for doubt that the structure has yet to 
devised that would stand for a moment before it—fortunately they are at an ele 
tion that admits of either of the means mentioned being adopted. 

The river after becoming filled with floating ice and being impracticable for cane 
for a week previous, closed on the 19th November, opposite our quarters, and cross 
was safe on the following day, and remained so until the middle of April. At ¢ 
time during the winter great caution is necessary when travelling on the snow, as 
most of the bends the strong currents will have rendered the ice unsafe and the dan 
is concealed by the snow. 

The principal tributaries to the River Fraser above this point are the numer 
large glacier streams that discharge at. frequent intervals into the main river, 
water of which is always at a low temperature, averaging about 43°, rising | 
becoming turbid towards evening, ffom the action of the sun on the glaciers. Streé 
easily crossed and fordable in the morning become by evening formidable and diffi 
from the same cause. 

The water in the Fraser and its branches in the spring of 1876, owing to 
large amount of snow, followed by the heavy spring rains, was as is generally kno 
higher than it has been for years, but at this point its height was not so percept 
being nearer the head waters. It reached its highest point on the 23rd June, some 
feet above its lowest stage, which was on the 18th April. This excessive flood we 
believe, general throughout British Columbia, and on the lower portion of the Fre 
the waggon road was submerged, bridges carried away and all traftic seriously impet 
while on the Nortt Thompson, our supply trains and mails from Kamloops. Ww 
delayed from the same cause, only reaching the Cache by the end of July, being 
months on the journey which, under favourable circumstances, would have k 
accomplished in about twelve days. : 

The weather on the western slope during the working season is such as I sup] 
may be expected at this altitude and in a mountainous district being excessis 
broken and uncertain. Rain predominates, taking the place of snow in winter, 
in constantly recurring showers on an average of nearly four days in the se 
making bush work very disagreeable, and I fancy more personal discom 
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experienced from this cause in this locality than elsewhere. The finest part of the 
2ar is in the early fail, or for the months of September and October when the frosts 
tin and when there is some respite from the very broken weather of the preceding 
ve months. This term of fine weather is, however, uncertain, and is sometimes of 
iort duration. In the immediate neighbourhood of Téte Jaune Cache, where it is 
e to the southerly and south-easterly winds from the valley of the Columbia, open 
eather continues longer than elsewhere, and the snow disappears much earlier. 
vere frosts at night are felt here in common with other localities in the neighbour- 
90d, beginning early and extending late into the summer, Water froze in my tent 
:: 29th of August at this point, and night frosts were common in June; so that 
t of the twelve months I fancy two and even less would be all that could be relied on 
| exempt from night frosts, and, consequently, but few cereals could be raised in 
is locality ; but the amount of arable land in the valley of the Fraser is so small 
at it is hardly likely ever to be taken into consideration. The wide and 
yen valley of the Cranberry opposite the Cache contains a considerable area of dry 
ndy benches where some of the hardiest vegetables could be raised, but I can hardly 
ec it will ever be utilized to any great extent on account of the extreme 
certainty of the climate and severity of the early frosts. 

_ The foregoing remarks, when applied to the valley of the Fraser from the 
mmit west, are the result of a personal experience of some fifteen months, beginning 
July, 1875, and ending in October, 1876, as well as the experience of those who 
re in the same locality in the summer of 1874, those on the eastern slope, from 
e report of my packer who wintered in Athabasca Depét, and from Mr. Moberley’s’ 
d Captain Palliser’s reports of 1873 and 1859 respectively. I need scarcely add 

at the usual Canadian pests, black flies and mosquitoes, exist in this region, and 
Ehoth numerous and troublesome ; but the evenings are always cool, and give a 
spite without which life here would be unbearable. 


GEORGE A. KEEFER, 

| “Engineer in Charge, 
Z . Division M., 0. P. R. 
ag April, 1877. 
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Summary of Meteorological Observations taken in the Rocky Mountain Distrie 
from January, 1859, to April, 1876. 


AT TETE JAUNE CACHE.—LAT. 53° 04’ N. ; 


| | 
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ON SMOKY RIVER EXPEDITION.—LAT. 54° N 
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CAPT. PALLISER’S EXPEDITION—EDMONTON TO JASPER. 
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MR. MOBERLY—ATHABASCA DEPOT.—LAT. 52° 56’ N | 

ae -F 
1873. | | ; 

January Ist to Slst........... eQibolccec: 1-9 21 36 5 [e4oy 1 9 | 
February Ist to 28th.......... +44 |... eae +14 7 | —24 5 | +39 3 0 5 2 
March Isttotelstcscss: oi RC Vee coe 28 Di bead, 0 sl lb Or 2 4 | 6 
April PSES40 11 thsiecesnes: OG Slee tate +36 1 |-¢-16-5 | -+59%5 0 | o| = 
Total =| 1 


—— a a re 


357 


APPENDIX Z. (A) 


PROGRESS REPORT ON SURVEYS CARRIED ON DURING THE YEAR 1876, BY 
MARCUS SMITH. 


Orrawa, 20th April, 1877. 


Sir,—I have the honour to Report on the progress of the Surveys for the 
Canadian Pacific Railway during the year 1876. 


Western or Mountain Region. 


he surveys projected for the season, were :-—- 

“1. The completion of the trial location from Téte Jaune Cache, to the 
neighbourhood of Fort George. 

2, A re-survey and location of the line through the heart of the Cascade 
Mountains by the valley of the Homathco, following the Hast branch. — 

These two surveys were necessary to complete the trial location of the line (No. 

6 of former Reports) from the Yellowhead Pass, in the Rocky Mountains, to 
Waddington Harbour, at the head of Bute Inlet. 

i 3. A trial location survey of the line (No. 8 of former Reports) from Kamsquot 
‘Bay, in Dean Channel, through the Cascade Mountains by the Kamsquot or Salmon 
River, a distance of about 52 miles ; and an exploratory survey, in continuation of 
‘this line, by the Rivers Nechacoh and Stewart, to the mouths of the Chilacoh, about 
15 miles west of Fort George, where it joins the line No. 6, referred to in Sections 
1 and 2. 

4, An exploratory instrumental survey of a proposedjdeviation of a portion of 
the line No. 8, as surveyed the previous year, between the valleys of the Chilacoh 
and Blackwater. 

To carry out these surveys, two parties were engaged between the Yellowhead 
Pass and Fort George during the previous season ; they passed the winter of 1875-6 
in camp, making exploratory surveys; one party, with Mr. George A. Keefer in 
charge, had their winter quarters at Téte Jaune Cache, and the other, under Mr. H. 
P. Bell, wintered in the neighbourhood of Fort George. These two parties continued 
the location of the line during the season of 1876. 

The Engineering Staff for three Divisions, under the charge of Messrs. C. pat 
Gamsby, J. T. Jennings and D. MacMillan, were appointed in Ottawa, and left on 
‘the 19th April for Victoria, British Columbia, where they arrived early in May, and 
‘made up the complement of men required for their respective parties. 
| Two other parties were organized in Victoria under the charge of Mr. J ohn 

Trutch and Mr. Joseph Hunter. 
: As I had to take the general charge as Acting Engineer-in-Chief during your 
absence in England, Mr. H. J. Cambie was appointed to superintend the surveying 
operations in British Columbia. 

At the close of the season all the surveys that had been projected were completed, 
together with a trial survey between Lytton and Fort Yale, about 53 miles, on the 
most difficult portion of the valley of the Fraser. 
| Also some explorations were made on the east side of the Cascade Mountains, 
near the sources of the River Nechacoh and Lake Frangois. For a report of these 
operations, see Appendix K. 
 Thave already given you a description of the engineering features of the several 
lines embraced in the above surveys, designated as Routes No. 2, 6 and 8, in former 


i 


reports (see Appendix T). 
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Central or Prairie Region. 


A location survey from Selkirk (Red River) to Livingstone, 271 miles, was 
completed in 1875, and in 1876 exploratory surveys were continued from that point 
westward by two parties, with Mr. D. E. R. Lucas and Mr. H. N. Ruttan in charge, 
under the general direction of Mr. H. A. F. MacLeod. They remained out all the 
winter of 1875-6, and by the close of last season they had joined their surveys with 
those carried on from the Pacific coast through the Yellow Head Pass. A full descrip- 
tion of the operations of these parties is given by Mr. MacLeod (see Appendix Y). — 


Lastern or Woodland Region. 


5 
been previously located, and part of it put under contract for construction. 


Four survey parties were organized, under the charge of Messrs. W. A. Austin, 
A. Brunel, H. I. Mortimer and £. G. Garden, to continue the location of the line from 
English River to Keewatin, at the outlet of the Lake of the Woods, a distance of 183, 
miles. These parties were under the general direction of Mr. 8. Hazlewood, as Dis- 
mee Engineer. They commenced operations at the opening of the navigation of 
the lakes. i 

The line thence to Selkirk (Red River) had been previously located, and part of 
it put under contract for construction. a 

It was arranged to make an exploration of the country from a point on French - 
River, where it could be bridged, north-westward on a line as direct as practicable to 
the north shore of Lake Superior, near the mouth of the River Pic. 

This was put into three divisions; Mr. T. Ridout was placed in charge of 
the eastern division, Mr. Charles Horetzky of the central, and Mr. J. L. P. O’Hanly 
of the western division, 

A survey had been previously made from this point westward, along the shore — 
of Lake Superior and Nepigon Bay, to the River Nepigon, and Mr. L. G. Bell was in- 
structed to make an exploration from that point westward by Dog Lake to a point 
on the line under construction, from Fort William westward. g 

A party was organized under the charge of Mr. H. D. Lumsden to make a trial 
location survey from Contin’s Bay on French River, about twenty miles from its 
mouth, to Lac Amable-du-Fond, the proposed eastern terminus of the Canadian 
Pacific Railway. S| 

I accompanied this party from Toronto, and at Collingwood found my assistant — 
Mr. T. R. Burpe waiting for me with the Indians whom he had engaged as canoemen | 
for an exploration which I proposed to make of the country around Lake Nipissing, — 
and thence westward to the Spanish River on the north of Lake Huron. 5 

We reached the mouth of the French River on the evening of the 27th of July, — 
on the steamer “ Silver Spray,” and disembarking our stores and camp equipage we — 
took quarters in the house erected by the Hon. A. B. Foster, the contractor for the — 
Georgian Bay branch. In two days more we reached Contin’s Bay, and camped near | 
the point where it was proposed to commence the survey. a 

Mr. Lumsden and myself took a canoe, and went up to the head of the Bay, 
about six miles, where the Pickerel River comes in, and where the line of the pro- — 
posed survey again touches the bay, after having diverged to a considerable dis 
tance from it. I think it very probable that this may prove the best place for — 
the terminus of the Georgian Bay branch, or for the depot on French River, if the 
main line should pass through ‘this point, as the bay is wide, giving room for — 
vessels to swing, and the water is deep, except on a sand bar about 2,000 feet in — 
length, on which it is only about ten feet in depth. Should this require to be 
dredged. I think the expense would be small compared to that of constructing a 
railway six or seven miles in length, over rather rough ground. ; 

I therefore directed Mr. Lumsden to run a trial line westward from this point, 


The line from Fort William, Lake Superior, to English River, 113 miles, had 
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across the several branches ot the French River to ascertain approximately the 
bridging that would be required, and to get a profile of the country adjoining. 

On the Ist August, Mr. Lumsden’s party commenced the survey, and I pro- 
ceeded up the French River with two canoes and five men; on the third day we 
reached Lake Nipissing and crossed over to the Hudson’s Bay Company’s Post, on the 
north side of the lake about a mile up the Sturgeon River. 

Here we spent aday maturing our plans. We purchased a large sized canoe, 

engaged another Indian to complete her crew, and sent back the two smaller canoes 
to Mr. Lumsden’s camp. We then made the circuit of Lake Nipissing from the 
mouth of the Sturgeon River to the entrance of the western arm or bay on the south 
side of the lake, which we did not follow up, but crossed over to the Hudson’s Bay 
Company’s post, where we had left our stores, This occupied four days, as we were 
delayed the greater part of one day by high winds, which made the lake too rough 
for canoe navigation. 
The French River is really a chain of lakes, stretching between Lake Nipissing 
and the Georgian Bay. These are separated by clusters of islands into numerous 
channels and cross arms, and connected by a series of falls and short rapids, forming 
so many steps or portages between stretches of still water most favourable for navi- 
gation. On the south branch, by which we travelled, there are eight or nine of these 
portages, the longest of which is about 1,500 fect, at the first fall from Lake Nipis- 
sing, called “The Chaudiére.” Below this, there is a rather strong current for about 
a mile; and there is another current at the “ Petite Dalles,’ about a mile and a half 
from the Georgian Bay. 

Nearly all the country immediately adjoining the river is composed of gneissoid 
rock. We saw scarcely any soil until we reached Contin’s Bay, where there are 
probably 200 to 300 acres of good soil—a sandy loam—part of which is cultivated by 
the Indians, who raise very good corn, potatoes and other vegetables; they also 
make large quantities of sugar from the maple growing on this land. 

In the neighbourhood of the Chaudiére there is some good land, of sandy loam, 
covered with sugar maple and other hardwoods, interspersed with pine and spruce. 
‘The timber on the river generally consists of pine, balsam, birch, cedar, spruce, 
and tamarac, the proportion of these varying in different localities. A considerable 
extent of the country has been burned, and large quantities of. valuable timber 
destroyed. Away from the river there are basins and narrow yalleys between the 
ridges of rock, consisting of a stiff clay soil. 

At the mouths of the Rivers Sturgeon and Beuve, on the north shore of Lake 
Nipissing, near the west end, there are extensive flats of good land. Following the 
shore eastward, the land is low and favourable for railway construction. <A large 
portion of this is an Indian reservation, on which there is an Indian village; a 
French trader has a good house on Duke’s Point. After passing this point the shore 
recedes northward near to the mouth of Silver River; it then takes a course nearly 
west for about eight miles. Irom this shore a low flat extends several miles to the 
north, and is densely covered with soft maple, mixed with tamarac, birch, cedar 
and ash. 

The shore line then bends to the south-east. and is indented with small bays or 
bights that have been washed out of the alluvial benches by the waves of the lake. 
These bights run to the foot of a ridge formed of harder matter, extending ina north-- 
westerly and south-easterly direction, and rising to a height of apparently 200 to 300 
feet above the level of the lake. 

We camped over Sunday on a small farm cultivated by an Indian family, and 
were detained there till four p.m. next day by high winds, we then ventured out and 
before night set in, reached the small round bay at the east end of the Lake and 
camped near a farm homestead, the second we had seen since we left the Hudson’s Bay 
Company’s post. 

This bay is so shallow, that rushes crop up above the water; the country 
immediately around it is low but rocky. A depression at the east end of this appears 
to afford a feasible line for a railway to the Ottawa valley, 
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From this bay, round a projecting point to South River, the country bordering o1 
the lake is low and swampy, with rocks protruding. There is some very fine lan 
and pine timber in the valley of the {South River, in which]there are a number 0 
settlements. On the south side of the valley the country rises to a considerabl 
height. I estimated it roughly as 300 to 400 feet above the level of Lake Nipissing 
but following the shore of the latter in a north-westerly direction, it falls to withir 
100 to 150 feet of the level of the lake. It consists, however, chiefly of rocks anc 
swamps, along the whole of the south shore of the lake to its western extremity. 

On our return to the Hudson’s Bay Company’s post, we met Mr. Ridout and one o: 
his staff. They had found good crossings of the two branches of the French River 
below the Chaudiére Falls, and were working north westwards by a chain of lakelets 
in a series of narrow valleys between rocky ridges, which gave promise of a favourable 
line for the railway. 

On the 10th of August, with two canoes well manned, we started up the River 
Beuve, which falls into the eggshaped bay of Lake Nipissing lying to the west o} 
Sturgeon River. This bay is about five miles long and two and a halt wide, and on its 
margin there is very fine land, covered with soft maple, birch, ash and other hardwood. 

We travelled two days up this river, in a generally north-west direction, and 
made a distance of about twenty-five miles, to where the river is divided into two 
branches, having traversed in our course a number of short portages, at rapids, falls, 
and jams of drift-wood. | , 

Although this is but a small stream, it is dammed up at intervals by low rocky 
ridges crossing itand forming stretches of dead water like canais, 100 to 150 feet wide 
on the lower portion, but decreasing to sixty feet at the forks. The land in the 
valley of this stream appears very rich, covered with maple and other hardwoods, 
and there has been a large quantity of good pine on the slopes, which has been nearly 
all destroyed by fire. 

We intended to go to Lake Nepewasing, out of which the south branch of the 
Beuve flows, and thence to cross, by a portage of three or four miles, to Elbow Lake, 
which discharges into the River Wahnapitaepee; but, above the forks, there was 
not water enough to float our canoes, and we were reluctantly compelled to return to 
our camp on Lake Nipissing. : 

We had the choice of two routes, one up the Sturgeon River, from which, with a 
few very short portages, there is a communication, by a chain of narrow lakes, with 
Lake Wahnapitaepee, out of which the river of the same name flows southward, 
and joins the French River not far from its mouth, on the Georgian Bay: or, we 
might cross Lake Nipissing, descend the French River, to the mouth of the Wahna- 
pitaepee, and ascend the latter to any point desired. We took this route, as we had left 
some supplies at the depot on French River, to be forwarded up the Wahnapitaepee. 

On the 16th of August, we passed Mr. Lumsden’s camp, on the trial line west- 
ward across the French River, and the same evening we reached the depot; next. 
day we started up the River Wahnapitaepee, and on the 18th we met Mr. Tupper, 
the purveyor of Mr. Ridout’s party, about five miles south of Salter’s base line. He. 
informed us that the party had reached a point within a short distance of the river, 
and had found a very feasible route, but were driven some distance south of the 
direct line by high rocky ridges crossing their course. The same evening, we 
reached Salter’s line, where we found Mr. Ridout camped, and our supplies stored, 

The Wahnapitaepee is a beautiful river, 150 to 180 feet wide on the lower section, 
and 100 to 160 feet near Elbow Lake, about thirty-five miles up from its mouth, on 
which distance there are thirteen portages, but most of them are short. . 


For the first ten miles the country is very rocky, and the timber has been burned} 
beyond that the land near the river is low and swampy, up to within five miles of 
Elbow Lake, with occasional low ridges of rock protruding. Z 

On the 19th of August we made an excursion up Elbow Lake, which is about 
six miles long, surrounded with rocky ridges rising two or three hundred feet above 
the level of the lake. Returning, we followed the river up five or six miles to the 
portage between it and Long Lake, where we camped over Sunday. | 
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Next morning, we went about three miles up the river, and ascending a hill 300 
ect high, had an extensive view of the surrounding country, which to the north- 
vest and east was very rough and broken, with high rocky hills, which would, to 
some extent, govern the line to be explored for the railway. 

__ I had now sufficient knowledge of’ the location to enable me to give Mr. Ridout 
lefinite instructions as to the route westward that offered the best prospect of success, 
md from subsequent observations in passing down Long Lake, I did not anticipate 
my very serious engineering difficulties till reaching the vicinity of Vermilion River. 
On the 21st of August we resumed our Journey westward, taking the route by 
he Long, Round and Whitefish Lakes, the Vermilion and Spanish Rivers to Lake 
Huron. | 
The first part of the journey was very tedious, as the waters were low, and the 
‘loughs connecting the chain of small lakes, collectively called Long Lake, were 
learly dry, so that we had a great many portages to make, and it took us two days 
oreach Whitefish Lake. These are beautiful sheets of water, and as the timber on 
heir margins has not been burnt, the freshness and soft, undulating lines of the 
andscape formed an agreeable contrast to the desolate, rocky and burnt country we 
vad Jately traversed. We appeared to be travelling in a basin or plain slightly 
nclined to the south-west, and shut off from Lake Huron by the chain of La Cloche 
ulls extending along its north shore. There appears to be very little difference of 
evel between Long, Round, Mud and Penage Lakes, which are from 200 to 225 fect 
bove the level of Lake Huron. The Whitefish group are 30 to 40 feet higher, 
Phere is some very fine pine timber around these lakes, with some hemlock and 
yatches of maple, birch and other hard woods. 
__The Vermilion and Spanish are fine rivers, with a considerable quantity of good 
and and timber on their margins, especially on the latter, from the forks down to 
vithin three or four miles of Lake Huron. ‘The Journey, however, was tedious, as 
here were a great many portages to make, some rather long and rough. Our last 
ae the seventy-sixth since we entered French River, was about scven miles 
elow the confluence of the Spanish River and Vermilion, or, as it is sometimes called, 
he East or Whitefish branch. Thence, the river is navigable by steamboats to Lake 
Turon, about 35 or 40 miles. 
_ On the 26th of August we reached the mouth of the Spanish River, but it had 
een blowing a gale during the night, which was now increased so that we could not 
ross to the island on which Mr. Chaffey’s mills are situated, and where there is a 
ost office and wharf, at which the coasting steamers stop. : 
_ When we arrived there, two days after, we found the coasting steamer “ Silver 
pray ” had passed up during the gale, and there were rumours of the other steamer 
“Seymour ’—having gone into dock for repairs. So we took advantage of the 
inst calm day, and ran down to Little Current, on Manitoulin Island, intending to 
ake the first steamer up from Collingwood to Lake Superior, but we were again 
isappointed as the steamer “ Cumberland” from Collingwood that week went out of 
er usual course, and did not call at Little Current. 
Through these detentions we did not reach Prince Arthur’s Landing, Lake 
uperior, till the 10th of September ; fully ten days later than I had arranged for. 
I inspected the greater portion of the linc under contract (No. 13) from Fort 
en to Sunshine Creek, 324 miles in length, and found the works were being well 
nstructed and advancing towards completion, the grading of 23 miles being finished 
nd the balance well in hand. 
_ The next section is €0 miles in length, extending to English River, 1124 miles 
‘om Fort William. This was put under contract (No. 25) three months previous to 
y visit. The contract embraced the tracklaying and_ballasting on both scctions, 
nd there were then 14 miles of rails laid from Fort William. The grading and 
ther works were progressing satisfactorily. 
_ Having arranged various business with Mr. Hazlewood, the District Engineer, I 
lade preparations for continuing my journey of inspection westward. 
September 14th. —We left Prince Prince Arthur’s Landing by the waggon road 
9) 
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for Shebandowan, examining some of the railway works on our way in company wit 
Mr. MacLennan, the resident Engineer. At the Shebandowan we found our Indian 
with their canoes. 

Next day we proceeded by the steam tugs traversing the Lakes Shebandowar 
Kashaboiwie and Lac de Mille Lacs, (making the two intervening portages wit 
horses and waggons.) In the evening, we landed on an island in the last lake, wher 
the tug left us. 

The navigation of this lake is extremely intricate, owing to the great number ¢ 
islands with which it is studded, and the very irregular outline of its shore, so tha 
on continuing our journey next day with our canoes,we had great difficulty in finding th 
outlet. This is called tne River Seine, which we followed about 20 miles on a generall 
westward course (making seven portages) to a tributary coming in from the north 

By this, and a chain of small lakes (with numerous portages intervening), w 
crossed the height of land ; thence, by another chain of lakes, we reached Englis 
River, and examined the located line ‘at the crossing of the same, and for some dis 
tance on each side. 

A mile and a half below this point the Obush-ke- “gah River, a tortuous, suo 
stream, enters English River from the south-west, crossing the railway line betwee 
the 112th and 113th mile. We followed up this about ten miles, to its source in- 
large lake; thence, our course was by a chain of lakes a few miles to the south of th 
line and generally parallel to it. The portages between these lakes vary from a fet 
yards to four miles in length, so that our progress was slow. 

On the third day we reached the Ka-ka-kee River, which flows in a tor iuou 
course through a large flat of swampy ground. q 

Descending this about twenty miles in a northerly direction, we crossed th 
located line near the 139th mile, where we camped. I then sent a messenger alon; 
the line westward, who found Mr. Austin’s party about eight miles distant, “to whic! 
point they had located the line, and run a trial survey some miles in advance. Mi 
Austin came to my camp with the plans and profiles, which I examined, and the 
showed a very good line for so difficult a country, which is not mountainous, bu 
intersected with very irregular rocky ridges running generally in a north- oasterl 
direction, almost at right angles to the line of railw ay. 

The next party, under Mr. Brunel, were supposed to be about twenty miles wes 
of Mr, Austin’s party, but working eastward to meet them. I gave such instruction 
as I thought would insure the surveys being joined in time for both parties to se 
back to Lake Superior before the winter set in. 

We found we could not get further westward on that route by canoe, so on th 
afternoon of the 22nd of September we set out on our return journey, and on th 
third day reached the River Seine, We intended to follow that river down (south 
westward) to Sturgeon Falls, at the head of an arm at Rainy Lake, but the Indian 
gave bad accounts of the rapids and portages, and as our provisions were getting low 
we reluctantly had to retrave our course back to Lac des Mille Lacs, on which, how 
ever, we fortunately had tolerable weather for canocing and reached the Baril portag 
on the 28th September at noon; crossing this, we paddled down the Baril Lake ant 
reached Brulé the same evening, The whole journey by canoe from Lac des Mill 
Laces and return, occupied twelve days, in which we made fifty-two portages, varyi 
in length from fifty yards to four miles. 

At Brule we found a steam tug ready to go westward next day, so I sent ba 
the Indian crew whom I had engaged at Fort William, and we went on westward 
the steam tug to the next portage ; we continued to follow the Red River route, b 
as the steam tugs were not running very regularly and did not always make conn 
tions, we sometimes had to proceed in our canoe, and were frequently delayed 
high ‘winds which made the lakes too rough for canoe navigation. Our progress w 
therefore, rather slow and tedious, and we only reached Fort Francis on the 4th 
October. Here we were detained two days by a snowstorm which covered t 
ground to a depth of six to eight inches, and caused some alarm to Mr. Brunel's party 
who feared that the lakes might get frozen before their survey was completed, 
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| The steamboat on the Lake of the Woods was laid up disabled, and the small tug 
ised on Rainy River was away on an arm of the above lake to bring out the parties 
inder Mr. Garden and Mr. Mortimer, who had completed their surveys, so we had to 
ontinue our journey down the Rainy River in canoes. In two days we reached 
dungry Hall, an abandoned post of the Hudson’s Bay Company within two miles of 
he Lake of the Woods. Here we were storm-bound for three days; the weather being 
very cold, when fortunately Capt. Wylie’s steam tug came down the river with a 
largo for the North-west Angle, so I took passage on her for Mr. Burpé and myself, 
md sent our Indian crew back to be paid off. 
The storm having abated, we started next day. 11th October, and at the mouth of 
he river we met the tug with the surveying parties, who had been six days storm- 
ound on an island in the Lake of the Woods. In two days we reached the North- 
yest Angle, where we met Mr. Grant the officer in charge of the transport service on 
he Red River route. Mr. Burpé accompanied him to Winnipeg, and next day I took 
assage in Capt. Wylie’s tug which had a cargo for Rat Portage; we arrived here on 
he 14th October. 
| There I found Mr. Fellowes, Assistant Engineer on Section 15 encamped, and, 
pgether, we examined some of the most difficult portions of that Section. I gave 
im some instructions respecting the carrying out of the works, and then returned 
ith the tug to the North-west Angle; thence, with horses and waggon, which Mr. 
rant had provided, I travelled to Winnipeg, where I arrived on the 19th of October. 
In company with Mr Rowan, District Engineer, we inspected several miles of 
re grading on the Pembina Branch, which is very well executed. We then drove 
own to the main line, and examined the place selected for the crossing of the Red 
iver. and afterwards inspected the works on a considerable portion of Contract No. 
I. The grading was nearly finished on the first 33 miles, and the bridges were being 
ut up. ‘The side and off-take ditches have not only been successful in thoroughly 
raining the line of railway, but the portion of the country which was formerly wet 
| for a considerable distance on each side greatly benefitted. 
_ The soil on the margin of the Assiniboine and Red Rivers, and indeed of the 
holo country as far as I travelled, is exceedingly rich. 
_ Having completed all necessary arrangements respecting the surveysand works 
construction, I left Winnipeg on the 2%th October on the steamer ‘“‘ Manitoba,” 
ing her last trip of the season. The weather had been cold for some weeks past, 
f now the Indian Summer had set in, and the trip to Fisher’s Landing, occupying 
tee to four days, was delightful. Thence, we travelled by rail homewards, and 
ached Ottawa on the 7th of November. 
_ Accompanying this is a synopsis of the reports on the explanations made during 
€ past year, on a direct course between « point on French River and the mouth of 
@ River Pic, Lake Superior. 
_ Also, a report on the trial location from Contin’s Bay, French River, to the point 
10wn as the Eastern Terminus, south of Lake Nipissing. 
_ Also, a general description of the engineering features of the line located from 
brt William, Lake Superior, to the summit of the Yellow Head Pass. 


lbh’ 
\ 


‘PLORATIONS BETWEEN FRENCH RIVER AND THE MOUTH OF THE RIVER PIC, LAKE 
| SUPERIOR. 


_ The following is a synopsis of the Reports on explorations made between French 
ver (Lake Huron) and the River Pic, Lake Superior, during the year 1876. 
| Hastern Division 824 miles, Mr. T, Ridout in charge. 


| This exploration was commenced on the French River at the Rapids du Pin, 
‘out 40 miles up from the Georgian Bay. Here the main branch of the river is 
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divided by an island having channels on each side of about 100 feet wide, the con 
east and west being high, rocky and broken. Running north-westward on the course 
indicated in the instructions for about two miles, the north branch was met with and 
found to be 900 feet wide with a depth of water of 50 feet. The rough and rocky 
character of the country in this locality, together with the width of the river crossings 
necessited further examination for a more favourable crossing and lower country. — 
The river was accordingly followed up for a distance of 85 miles to the Chaudiere 
Rapids. Here the main stream is contracted to a width of 50 feet, and the country 
n both directions is much more easy. ce 
There was no examination to the eastward made, further than to observe ¢ 
depression along which a line could be constructed with a good approach to the river 
The line will follow generally in a westerly direction, along the south shore ©: 
the north branch of French River to the seventh mile, passing through some good 
hard wood land of sandy loam, with frequent points of rock. on this the works will | ¢ 
moderate and the gradients easy. At tho 7th mile an arm of the river will be crosse 
but the waterway at this point does not exceed 50 feet. Then westward to the 12% 
mile, the line runs along the large western arm of French River, passing throug 
rocky ridges with intervening swamps, and in some places a good depth of soil. Th 
ridges are not high, so that good gradients can be obtained with moderate works. 
From the 12th to the 31st mile the line takes a very direct course, about nortl 
65° west up the north side of a valley, through which flows a small stream which a 
ntervals expands into a series of long narrow lakes, E 
The altitude of the stream or lake at the 12th mile is estimated 614 fect abov 
the level of the sea, and at the 31st milcitis 682 feet, giving arise of a little over tw 
feet per mile. 3 
The country throughout this section has been completely burned over, leavin 
nothing but dead trees and a tangled mass of fallen timber. 4 
From the 12th to the 17th mile the country is principally rock with very littl 
soil, but as the line follows the depressions, the work will be moderate. ; 
Thence to the 24th mile, the tine runs through an open grass valley, and on clay 
flats, having a good depth of soil and the works will be moderate. % 
The last point is near the foot of the Lake Wigwassikagamog ; the line follow 
ing its north shore encounters rocky ridges, with good soil intervening; a good dea 
of the rock is loose, so that the works will not be heavy. q 
At the 27th mile the line is forced away from the shore of the lake by higl 
rocky ridges, about one mile to the north, where there is a depression, and the roel 
alternates with swamp and patches of good soil, so that fair gradients can b 
obtained without inordinate cost. : 
From the 31st mile the line follows upa narrow valley in the same generé 
direction to the 35th mile; on this the gradients will be easy and the works light, qi 
Thence to the 39th mile, the line, by a tortuous course, crosses the divide fro 
which the streams flow eastward to the French River, and westward to the Wahnit 
pitaepee. On this section there are high ridges of rock, and the works will b 
heavy. The altitude on the divide is estimated at 760 feet above sea level. H 
The country to the north-west of this is very rough and broken, so that the lin 
is forced to the southward of the direct general course, and follows a narrow val 
in which there is achain of small lakes, some marsh and tamarac swamp, to 
River Wahnapitacpee, which is crossed near the 46th mile. | 
The formation level at the crossing is estimated 706 feet above sea level, show 
a fall of 54 feet in the last seven miles, so that the gradients on this section will 
easy and the work moderate, as there are only a few points of rock to cut through 
The Wahnapitaepee at this place is 200 feet wide, having clay banks six fi 
high, rising on the west side to a rocky ridge 65 feet above the level of the rive 
Cutting through this ridge, the line continues north-westward to the 48th mil 
through # tamarac swamp, and some rolling land having a fair depth of soil. a 
From the 48th mile the country is so extremely rough and rocky on the gene 
course, that the line is forced northward on a hill side, and across some low ridges | 
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rock, alternating with meadows and tamarac swamps, having a good depth of soil of 
clay and sandy loam, affording fair gradients with moderate rock. 

From the 36th to the 54th mile the country is thickly wooded with spruce, 
tamarac, cedar, birch, poplar, hemlock, and occasionally good pine. 

From the 54th mile the general course of the line is nearly north to the 59th 
mile, where it crosses the long harrow valley running south-we t, vontaining the long 
chain of lakes which discharge into Lakes Penage and Huron. In this section there 
is a considerable amount of rock, and there are two small lakes so surrounded with 
rocky hills that it may be necessary to cross them-by bridging or embankment to 
avoid excessive curvature and heavy rock excavation. 

From the 59th to 60th mile the line ascends the north slope of the valley on a 
westward course, with a gradient of 1 per 100. Thence to the 70th mile the course 
is north-west, passing through stretches of swamp and clay flats of good land up to 
the 67th mile, with easy gradients and light works; but from this to the 70th mile 
there is a good deal of rock with broken ground, and though the gradients are easy 
the work will be heavy, 

) From the 54th to the 67th mile the country is nearly all burned over ; thence, to 
the 77th mile, there is green bush of birch, balsam, spruce, tamarac, ecdar, maple 
and pine. 

The rock hitherto met with has been granite and gneiss, but from the 70th mile tke 
character is changed, and the country becomes very much broken up by high ridges 
of slate, rendering it necessary to bend northwards, cutting across the ridges to 
ihe east end of White Water Lake, and thence to the north of this lake into the 
yalley of a large stream which emptics into the Vermilion, There will be 
heavy works on this section, but easy gradients may be obtained. The highest point 
‘on this Division is between the 70th and 71st mile, which is approximately 1000 feet 
above the level of the sea. 

After crossing the stream 20 feet in width at the 77th mile, the line takes a north- 
westerly course and enters upon a large level plain of good clay land, completely 
cleared of timber by fire. After passing a small stream at the 80th mile green woods 
are again met with, and the line passes through a ridge of slate rock to some spruce 
and tamarac swamps of sandy loam, extending to the Vermilion at 824 miles. 

This crossing of the river is about cight miles above Lake Vermilion and one mile 
below the junction of the River Wonabing. coming in from the north-west. The 
width is about 150 feet and depth from 15 to 20 feet, the banks being of sand 
and clay, and their altitude about 970 feet above sea level. 

! The valley of the Vermilion is from three to four miles in width, of sandy loam, 
a few slate ridges protruding, and is covered by a thick growth of spruce, balsam, 
cedar, tamarac, poplar and small pine. Higher up, pine of good size is found. Itis 
bounded on the west by a range of hills running north-eastward and rising to a height 
of 300 feet above the level of the river. Through this valley the Wonabing 
must pass, as, from information obtained from the Indians, it comes from asmall lake 
about twelve miles to the north-west. 

From the foregoing it will be seen that a feasible route between French and 
Vermilion Rivers can be obtained. The distance is estimated at 824 miles, being an 
increase of 16 per cent. on a straight line between extreme points, caused by the 
‘necessary deviations and curvature. 

‘the Wahnapetaepee was ascended into Block 47, six miles above the portage 
leading to Long Lake, and the country as far as could be seen from the top of the 
highest hills near the river, was very rough and broken by ridges of granite and 
gneiss from 100 to 250 feet high. 

An examination was also made of the country botween the south end of Long 
‘Lake and a point on a branch of the French River, north of Contin’s Bay, to which 
Mr. Lumsden had extended his survey. This route is not favourable for railway 
construction, as it crosses the general course of the streams nearly at right angles, 
with high rocky ridges intervening. 
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CENTRAL DIVISION. 


Lake Winnibegon to the River Aux Sables; Mr. Charles Horetsky in charge. 


Lake Winnibegon was reached on the 22nd July, with canoes from Lake Huron 
via the Mississagua and other streams and lakes. | 

This lake, a large body of water containing numerous islands, lies between the 
parallels of 47° 20" and 47° 28’ north latitude, and nearly upon the meridian of 83° 
west from Greenwich. a 

To the north and westward a level expanse of partially swampy country extends 
for many miles, its general features presenting apparently no obstacle to railway 
construction in the direction of the River Michipicoten. | 

The lack of information regarding the country south-east from Lake Winnibegon 
necessitated a careful and lengthy exploration before adopting the line now briefly to 
be described ; the region to the north and east of the air-line between the “Pic” 
and “ French” Rivers being occupied by much water area and being otherwise ofa very 
rough character. The line now submitted begins in latitude 47° 20’ N. at a point 
slightly to the westward of the lower end of Lake Winnibegon, and taking a south- 
easterly course it crosses the River Winnibegon at a distance of five and a half miles 
in air-line, passing over a fairly level country of rocky formation and thickly wooded. 
On this portion of the line, low rocky knolls are of frequent occurrence, but the 
general profile will be good, seldom deviating from the average altitude of about 
1,450 feet above the level of the sea. 4 

The banks of the River Winnibegon are low (from 6 to 8 feet) level ground 
extending back for some distance on each side. 4 

The width of the stream rarely exceeds 100 feet and the current is sluggish. The 
sinuosities of this river as shown on the plan indicate the flat character of the 
country from the lake outlet for many miles to the southward. ‘The elevation at the 
crossing is estimated at 1,430 feet. . 

A distance of six and a half miles in air line now intervenes between the last named 
Stream and the River D’Embarras, which is crossed at an elevation of 1,440 feet. Its 
width is trifling; the banks and adjacent grounds are low. This portion of the line 
was not walked over, but its features are undoubtedly similar to those west from the 
River Winnibegon, i. ¢., of a low, knolly, but generally level country. 4 

From the River D’Embarras the line takes a more southerly course to the river 
Cypress, on a generally level country, but rocky knolls are frequent. All this country. 
is thickly wooded, but fire has committed great ravages. | 

Four miles beyond the Embarras the line touches the Cypress at an 
elevation of 1,422 feet. This sluggish rivulet, for many miles a mere ditch, drains. 
Lake Wagong and Lake Moule. It is a tributary to the Epinette, a feeder of the: 
principal stream of this region, the Mississagua. 7 

The line now follows the Cypress for a distance of nine or ten miles to its 
confluence with the Epinette, where the elevation is estimated to be 1,395 feet. 
The Cypress follows a meandering course to the south-south-east through a nearly level 
region. ; 
Granite knolls flank its course throughout nearly its entire length. The banks 
are low, the soil light and sandy, and a bleached forest of burnt timber stretches 
from Lake Wagong to the Epinette. A great portion of this section is very 
favourable for a railway, although the rocky formation frequently crops out upon the 
river, which expands about four miles below Lake Wagong into a series of lakes 
flanked by rocky cliffs of low elevation. All along the River Cypress the gradient is 
nearly level, but occasionally some rock cutting may be necessary. The country is_ 
singularly uninteresting and apparently worthless. At the confluence of the Cypress” 
with the Epinette both streams widen out to about 20 feet, and here, only, canoe navi- _ 
gation becomes reasonably practicable. The country hereabouts is extremely 
rugged ; bare granite hills from 50 to 100 feet cropping up in every direction; still, — 
ue for short distances, a line may be easily carried along the low banks of | 
the river, 
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_ The confluence of the Cypress and Epinette is about twenty-six miles from 
he starting point near Lake Winnibegon. The River Epinette is now followed for 
our and.a half miles in a southerly direction. The left bank, which is generally low 
ind level, offers the best features for a line of railway. 

_ About one mile from the confluence of the Hpinette with the Mississagua, 
jhe line leaves the former, and, pursuing a south-easterly course about four and a half 
uiles, it crosses the Mississagua. The upper part of this short section is unfavourable. 
Che first mile of easterly ascending grade will be about 2 per 100, besides entailing 
n all probability a large amount of rock excavation. From the summit, however, 
he descent to the Mississagua will be found easy and the work medium. This 
summit (1482 ft.) is the highest point the line crosses since leaving Lake Winnibe- 
yon. The country thereabouts presents a most desolate appearance, its broken, 
rocky, surface being covered with fallen trees, burnt by frequently recurring fires. 

| The crossing point upon the River Mississagua (about thirty-four miles from 
bake Winnibegon) is 1,422 feet above sea level; it is in latitude 46° 56’ north, and 
vbout eight or ten miles above the confluence of the Epinette. 

The crossing is extremely favourable, the banks being low and level, the river 
ved of the finest character, and quite uniform, with an extreme width of 150 feet. 

| The line nowenters what has been termed the Eastern River-Valley. For a dis- 
cance of about eight miles there is an ascending easterly gradient along a small river 
and chain of lakes. 

| Half a mile from the River Mississagua there occurs ashort but steep ascent of 
40 feet. Above this the gradient is very favourable until the line reaches an eleva- 
sion of 1,500 feet above the sea, when a short gradient of about 2 per 100 occurs. 
Two miles further, another summit is passed (1,586 feet above sea) and now the line 
pos with sharp gradients for about a mile to the crossing of a narrow arm of 
Bark Lake (1,522 ft.) The section thus briefly described between River Mississagua 
| nd Bark Lake is about nine or ten miles in length, and has been thought to offer a 
very fair passage through the hills between the points in question. The crossing of 
the south-west arm of Bark Lake is about 300 feet in width, with good approaches and 
low banks. There is afair depth of water, with rather soft bottom. . The next and 
last section examined, about fourteen miles in length, has been traced on a south- 
sasterly course through another valley, as far as the River Aux Sables to a point in 
latitude 46° 45’, and approximate longitude 82° 17’ west. This is about sixty miles 
from Lake Winnibegon. 

_ The profile of this portion of the route is very favourable, the line following a 
shain of lakes to the south end of Lac Aux Sables; asmall proportion of the section 
will require rather heavy works, but, upon the whole, this valley has been thought to 
fier a good passage, so far, througn the rough and hilly country. 

_ The lateness of the season put a stop to the examination of the rough, hilly 
sountry to the eastward. There yet remains a distance of about forty miles to con- 
nect with the line explored from French River. 

| An alternative line, cutting off a considerable portion of the line just described, 
has been projected upon the plan. If found feasible, the worst features of the line 
long the lower Epinette will be avoided, and much saving of distance effected. 

___ The whole route from Lake Winnibegon to the River Aux Sables appears to offer 
feasible line for the railway, with very favourable gradients, and an average of 
medium work throughout. 

It deviates very considerably from the direct line between the Rivers French and 
Pic; Lac Aux Sables being estimated about seventeen miles to the south-west of that 
line. Explorations have been made in connection with the line described by two 
different chains of lakes to points north of the direct line, but the country was found 
80 unfavourable as to give no promise of a practicable line for the railway. 
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WESTERN DIVISION. 
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From River Pic.to Lake Winnibegon ; J. L. P O’Hanly in charge. | 

For convenience of reference the division may be subdivided into two sections 
One comprising that part of the exploration east of the River Michipicoten, and the 
other, that to the west. 

The western scction which extends from Lake Superior eastward to th 
Michipicoten is, by rough computation, 95 miles long. This is probably 10 pel 
cent in excess of an air line. The first serious engineering difficulty encountered if 
this section is in rising to the summit which divides the waters of Sand Beach fron 
the Minguish, both important branches of White River, where an ascent is me 
with of 400 feet in two miles, between the 31st and 33rd mile, attaining a maximum 
elevation of about 1,200 fect above the level of Lake Superior, or 1,800 feet above 
the level of the sea. There are indications that this ridge extends in a westerly 
direction from the Minguish to Take Superior, and that there is no more favourable 
crossing for along distance on either side. : 

The crossing “of what seems to correspond to the same ridge by the exploratior 
of 1875, nearer Lake Superior, was less favourable. : 

The country thence to the River Doré at 74 miles, is rolling, and in many place 
broken, rugged and difficult, but with long stretches of a more favourable country 
intervening. The altitudes above sca level, at the following points, are giver 
appr oximately. 

River Minguish (39 miles), 1,400 feet ; Lake Minguish, (45 miles), 1,450 feet 
on the divide at 46 miles, 1,700 feet ; River Puckaswa (54 miles), 1,400 feet ; Dog 
River (60 miles), 1,100 feet ; Gull Lake (66 miles), 1,100 feet ; River Doré (a 
miles), 1,025 feet. 

The route from the Doré to the Magpie and thence to the Michipicoter 
is of a very difficult character, although a more thorough examination may establish 
a feasible line. The altitude at the crossing of the Michipicoten i is estimated 940 fee! 
above sea level. 

The country traversed is barren, rocky and broken. The surface for fully two 
thirds of the distance is composed of rock generally bare of mould. The for ‘matior 
is amorphous, being composed chiefly of greenstone, trap, &c. The timber consists 
principally of spruce, intermixed with balsam, tamarac, white birch, poplar ant 
cypress ; none of the varieties indigenous to the latitude of Ottawa were see 
except some black birch in the immediate neighbourhood of the Michipicoten | 
white and red pine are unknown until the Michipicoten i is reached. ’ 

The eastern section extends from the Michipicoten to Lake Winnibegon, 
distance ot about 75 miles. . 

The course from this point is across the Michipicoten, at the foot of the 
White Fish Lake, and skirting along the base of a hill to the first crossing of the 
Shequamka or cast branch of. the Michipicoten, near the 100th mile ; “altitud 
1,000 feet. # 

On the east of the Shequamka, a level brulé or pitch pine plain is found about 
three miles long. Beyond this, the ground gradually and steadily rises, form 
a kind of promontor y, around which the Shequamka flows. ‘This portion of the li 
is difficult ; the altitude of the highest point, near 106th mile, is 1,735 feet above se 
level. : 

From the second crossing of the Shequamka, 110th mile, to the plain of the 
River Montreal, the surface is undulating, but presents no enginecring difficultie 
as the hills are detached or isolated, and can in every case be easily avoided by 
curvature ; altitude from 1,400 to 1,700 feet. 

From the Montreal eastward to the extremity of the exploration t 
country is exceedingly favourable for easy gradients. It is nearly level, having 
the appearance of an extinct lake. Standing on a clay hummock in a brule, 
unbroken horizon, particularly toward the north, is seen. The Winnibegon India 


. 
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informed us that a short distance north of where we met them, the water flowed in the 
opposite (Arctic) direction, these swampy plains evidently forming the plateau of 
the height of land. The altitude at River Montreal, 121 miles, is 1,420 feet; between 
that and Deepwater Lake, 133rd mile, it ranges from 1,600 to 1,400 feet. Thence to 
Winnibegon Lake, 161st mile, it is nearly a dead level, 1,400 feet above the sea. 

On this section there were considerable tracts of land passed over, particularly 

east of the River Montreal (on the out-flanks of the swamps), well fit for scttlement, 
The swamps are in every stage of formation, from ’a semi-fluid state, covered with 
wild grass and stunted spruce and tamarac, to a well-developed alluvium. The pro- 
portion of rock is much less than on the western section, and is but rarely met east 
of the Montreal, and then only in detached, low hills. 
he timber is principally spruce and tamarac, intermixed here and there with 
groves of white and red pine, mostly burnt, and balsam, with poplar, birch and soft 
maple on the ridges. A great deal of the country has been burnt over. 
It is probable that a much better route would be found on the Western Division, 
without materially increasing the distance, by carrying the line ten to twelve miles 
further north, turning off from the present exploration at the second crossing of the 
Shequamka and following its course westward for some distance, thence towards 
the Michipicoten, crossing it at the foot of Lake Manoutawak; thence to the 
River Magpie, at or near the intersection of Herrick’s line; thence west to Dog 
Lake the source of Dog River; thence to the source of White River and along the 
valley of the same to the foot of Lake Nettamissogany, and from thence directly 
across the watershed to the rivers Black and Pic, or down White River to connect 
with the present exploration. 

The advantages of the proposed change seem to be that instead of crossing the 
numerous streams flowing into Lake Superior in deep valleys, involving steep 
gradients, heavy bridging and other works, its proper direction will be in rear of 
their sources, intersecting only two of them, the Magpie and the Michipicoten, and 
that at considerably increased distances from their mouths. By this means, the Dore, 
Bear, Pucasquaw and Gull rivers with their many branches would be entirely avoided, 
as well as some of the most difficult country. The uninterrupted distance between 
the valley of the Magpie and the sources of the Dog River, may reasonably be pre- 
sumed to be more favourable than that hitherto traversed with the intervening 
depressions of the streams. It also appears that Herrick’s line crosses the Magpie 
at a favourable place. | 
f In the exploration made near to the coast in 1875, the most difficult part of the 
route between the rivers Pic and Michipicoten was found to be a high ridge dividing 
the waters of the Bear from those of the Doré, called Burnt Plain Mountain, 
extending to Lake Superior. The present exploration having passed in rear of the 
sources of Bear River, this obstruction was avoided altogether. | 

In 1875 the White River from its mouth to the confluence of the Minguish was 
explored, and no serious difficulty was observed along its valley. The greatest objection 
to following it down from the foot of Lake Nettamissogany is the increased distance. 

The results of these explorations shew that a line from French to Vermilion River, 
80 miles, can be obtained with good gradients, and generally without very heavy works. 
Between the rivers Vermilion and Aux Sables, roughly estimated 40 miles, the 
country has not been explored ; what is known of it is rocky and broken. But as the 
Spanish river has its source there, itis probable that some of its branches or tributaries 
may afford a feasible route. 

F From the River Aux Sables westward —-60 miles—to Lake Winnibegon,the country 
_is, on the whole, not unfavourable; on the first 30 miles to the crossing of the Mississagua 
‘there will: be some short lengths of rather stiff gradients, and some rocky spurs to 
be cut through. On the balance, the profile is more uniform, the altitude being about 
1,400 feet above the level of the sea, with very little variation. 

From Lake Winnibegon westward to the Shequamka, 60 miles, the same 
altitude is maintained with remarkable uniformity, and on the first half, the works 
will be light ; on the balance, the country is undulating but not difficult, 
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From the River Shequamka to the River Pic, Lake Superior, the distance on a 
direct line is estimated 110 miles. Ona great portion of this, the country is very 
unfavourable ; it isintersected with streams crossing the line and forming deep valleys 
with high rocky ridges intervening. In some places, these appear impracticable for 
a line of railway with ordinary gradients. It is probable, however, that a better line 
may be found by following the Pic some distance further inland. ; 


Trial Location Survey, from Contin’s Bay, French fiver, to Lac Amable du Fond, the 
proposed Hastern Terminus.—Mr. Hugh D. Lumsden, in charge. ‘ 


This line commences at Contin’s Bay, on the south arm of French River, 
about twerty miles from its mouth, and terminates about a quarter of a mile south- 
west of the western extremity of Lac Amable du Fond; its length is 80 miles. : 
The line. takes a south-easterly course up the valley of a small stream for 24 
miles, then it bends sharply to the north-east, and at the fifth mile again touches the 
margin of a bay of French River, which it follows two miles to the mouth of the 
Pickerel. : 
On the first five miles the works will be light, but on the sixth mile there will 
be a considerable amount of rock excavation. : 
From Contin s Bay to this point, the French, together with a projecting bay, forins 
a broad sheet of deep still water, with the exception of about 2,000 feet in length, in 
which the water is only ten feet deep, on a bar of mud and sand; if this were 
dredged, so that it could be utilized for navigation, the first six miles of the line sur- 
veyed for the railway would not be required. The altitude at the sixth mile is 
approximately 596 feet above the level of the sea; from that point the line takes a 
course nearly due east, up to the twenty-second mile, where it enters the valley of 
‘Wolf River, The gradients up to 93 miles are all rising eastward, two of them at the 
rate of 1 per 100, making together a mile and a quarter in length; on the rest of the 
distance they are undulating; the highest rising eastward is .90 per 100 for three 
quarters of a mile; there are three lengths rising westward, making an aggregate of. 
three quarters of a mile. 
Thence the line follows up the valley of Wolf River, on the same general course, 
but with more curvature in detail, to the 39th mile, with very easy gradients; the 
only exceptions being two short lengths of 1 per 100, the one rising eastward and the 
other westward. 4 
The works up to this point will generally be moderate, although the cuttings: 
will be nearly all in rock; they are very short, and few of them reach ten fect in | 
maximum depth, except between the 26th and 27th, the 32nd and 33rd, the 37th and 
39th miles, where the rock excavations will be heavy, some of them having a maxi-_ 
mum depth of about 30 feet. ai 
At 18} miles the Pickerel is crossed, 140 feet in width, with a depth of 
13 feet in mid-channel. | 
The Wolf River is crossed five times, requiring bridging 60 to 100 fect in length | 
at each crossing, and at several places it will have to be diverted. J 
From the 39th mile the course of the line is more tortuous, and its general | 
‘bearing is a little to the south of east. At 38% miles the altitude is 735 fect; thence | 
the rise eastwards is almost continuous to the 48th mile, whero the altitude is 1,072 | 
feet. On this section there are three lengths of a gradient of 1 per 100, making” 
together four and a half miles, and two miles of -75 to -80 per 100. a 
The works on this section will be heavy, chiefly rock cuttings, with a ravine to_ 
be crossed at the 41st mile, 1,500 feet wide and 75 fect maximum depth. i 
The line crosses the Nipissing colonization road between the 48th and 49th mile, 
Thence to the 53rd mile the gradients are casy and undulating. The works on the | 
first three miles will be light and moderate; on the balance they will be rather heavy. 
At 514 miles Commando Creek, 60 feet wide, is crossed. : 
From the 53rd mile there is a gradient of 1 perv 100 rising eastward a mile and_ 
three-quarters on a rocky side hill, and the works will be heavy, ; 
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_ Near the 55th mile is the divide between the waters falling south-westward into 
the River Magnetawan, and north-westward into French River ; the altitude is 1,208: 
feet above sea level. 
_ From the 55th mile the general course of the line is nearly east to Lake Con- 
hies, near the 67th mile. The gradients are undulating and generally easy, with the 
exception of one length of 1 per 100 rising eastward a little over halfa mile, and a 
similar gradient rising westward about a mile in length. 
On the first three miles the works will be light, on the next four miles they will 
average heavy, and on the balance they will be very light. 
Between the 66th and 67th mile the South River is crossed twice. Each cross- 
ing will require a bridge of 100 feet span. a8 
From the 67th to 76th mile the line follows up the valley of South River on a 
zeneral course, a little to the east of north, with very easy gradients, and the works’ 
will be light, except on one mile, near the 75th, where they will be rather heavy. 
_ The South River, in this section, is crossed three times—one crossing being: 
50 feet wide, and the others 40 feet each. | 
_ At the 76th mile the waters flow westward into Lake Nipissing, and eastwards 
nto the River Ottawa; altitude, 1,231 feet. 
_ From the last point the line takes a course nearly cast to the end at the 80th 
mile, with very easy gradients. The highest point on the line is 1,240 feet above 
sea level, at 174 miles; the altitude at the 80th mile is 1,230 feet. 
On three miles of this the works will be light, and on the balance moderate. 
The River Amable du Fond is crossed twice, requiring a bridge of 40 feet span at’ 
me crossing, and 100 feet at the other. 
From the commencement of the line at French River to the 48th mile, the 
sountry is generally rocky, with very little soil fit for cultivation. Hastward of that 
the country improves, but is much broken with rocky ridges, 
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Line to the Chaudiére Falls, French River. 


_ Explorations were made for a route to connect this last line described with that: 
-xplored from the Chaudiére Falls westward. The only feasible line that was found 
akes a general course from the crossing at the Falls, varying from south-east to 
outh, and intersects the located line at 34 miles from French River. Its length is 
bout 13 miles, over a rough and broken country, especially in the first six miles 
‘rom the Falls, on which the works would be heavy. 


JESCRIPTION OF THE GENERAL ENGINEERING FEATURES OF THE LINE FROM LAKE 
SUPERIOR TO THE YELLOW-HEAD PASS IN THE ROCKY MOUNTAINS, 


First Division—From Lake Superior to Red River, 410 miles. 


_ The line commences on the leit bank of the River Kaministiquia, a little over 
lwo miles from its entrance into Thunder Bay, and takes a general course about. 
North 60° West to Lake Wabigoon, 208 miles ; thence to Cross Lake, 334 miles, it is 
hearly due west, but there is a great deal of curvature in detail. | | 
__ The country up to this point is generally of the Huronian and Laurentian form- 
itions, in irregular bands, and the character and extent of the soil varies accordingly. 
The best section is on the watershed to Lake Superior, which is rolling and well- 
imbered, principally with tamarac and spruce, interspersed with birch, poplar, 

dalsam, cedar and a few pine. The tamarac has supplied excellent railway ties, and 

here is a considerable extent of good land in the valleys, and patches on the hill- 

jides fit for cultivation. 

_ Advancing westwards, the country is more broken with rocky hills, lakes and 

wamps, and the proportion of land fit for cultivation decreases. ‘There are patches 

of tamarac and spruce with an increased proportion of pitch pine and other woods, 
Mf fuir size on the low ground, but, generally, on the hills, it is of smaller growth, 


On the last 70 miles, up to Cross Lake, the country is composed almost entirely 
of granitic and gneissoid rocks; it is very rough and broken, with numerous lakes 
and swamps, and there is scarcely any soil fit for cultivation ; there are, however, 
patches of good tamarac, spruce and pitch pine, interspersed with birch, poplar anc 
balsam. 

From Cross Lake to Red River is on the alluvial basin, where the prairie regior 


commences, and the soil is very rich. The general course of the line for this sectior 
is about N. 75°, west. | 


Section 1.—Fort William to Sunshine Creek, 324 miles. 


This is contract No. 13, the works of which are nearly completed, and the rails 
are laid for 25 miles. 

Commencing ata point on the north bank of the River Kaministiquia, 604 feet 
above the level of the sea,* the line takes a north-west course, gradually leaving the 
valley, to cut off a great bend, with continually ascending gradients to 154 miles, at 
which it attains an altitude of 1,077 feet. In this rise there are five lengths, making 
an aggregate of a little over six miles, of a maximum gradient of 1 per 100—5,280 
feet per mile. Thence, with undulating gradients, the line re-enters the Kaministiquia 
valley, and crosses the river between the 23rd and 24th miles, near its confluence 
with the Mattawan, altitude 1,010 feet. In this length there are three-quarters of a 
mile of maximum gradient of 1 per 100, rising westward, and nearly five miles of a 
maximum of °50 per 100 rising eastward, _ ’ 

The line then follows the south bank of the Mattawan nearly to the 28th mile, 
when it crosses the river, and follows up the valley of Sunshine Creek to the end of 
the Section, at 324 miles, with generally ascending gradients. P 

On the first twenty miles the works are light; on the balance they are a little 
heavier, but still very moderate; there is some rock cutting at the crossing of the 
River Kaministiquia. The principal structures are : — q 

At 54 miles—A trestle bridge across a ravine, 300 feet wide at the top, 100 feet 
at bottom, and 40 feet deep. : 


At 23} miles—The Kaministiquia is bridged with two spans of Howe truss, 100 
feet each. 


27% miles—The Mattawan is crossed with one span of 100 feet, Howe truss- 
bridge. _ 
29 miles—Sunshine Creek is bridged with one span of 80 feet. q 


Section 2.—Sunshine Creek to English River, 324 miles to 113 miles. 


This Section was put under contract (No. 25) in June, 1876, and the grading 
on the first half of it has been vigorously prosecuted. The line follows up the valley 
of Sunshine Creek to the 39th mile, then it crosses a narrow divide to the valley of 
the Oscondigé, which it follows up to the height of land near the 53rd mile. From 
this it follows the valley of the Savanne to the 71st mile, crossing the river 
about two miles from Lac des Mille Lacs, to which it is navigable for vessels of 
light draught. Thence it traverses a slightly undulating and easy country to Hay 
Lake, at the 90th mile, crossing a bay of Firestecl River at 934 miles, and English 
River at 111 miles, within two miles of its outflow from Hawk Lake. The gradients 
are undulating and generally easy ; there are several short lengths of the maximum 
of 1 per 100, rising westward, making together about five miles. The aggregate of 
the maximum gradients (26-40 per mile) rising eastward, is about 104 miles. Yi 

The altitude at 53 miles is 1,581 feet; this is on the “height of land ” which 
separates the waters flowing southward into Lake Superior, and westward into Lace 
des Mille Lacs. At English River the altitude is 1,513 feet. 4 

The works up to 414 miles will average rather heavy, some of the embankments. 
running up to thirty feet in height,and the cuttings to twenty feet in depth, some of 


*This datum of sea level will be understood throughout, wherever the altitude is given. 
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hem in rock; these, however, are generally in short lengths. From this to the end 
f the Section they will be very moderate on the average, for the cuttings are gener- 
lly shallow; but as many of them are in rock, the following classification will be 
Biter :-—26 miles medium or moderate, 45 miles very light works. 

_ The principal structures are :---- 


At 404 miles---River Oscondigé ; one span of 80 feet. 
474 miles---River Oscondigé ; second crossing, five spans of 20 feet. 
714 miles.--River Savanne; pile bridge, 8 spans of 20 feet. 
90 miles---Bay of Hay Lake; Howe truss bridge, one span of 100 feet. 
931 miles---Firesteel River; Howe truss, one span of 100 feet. 
97 miles---Beaver River; pile bridge, four spans of 20 feet. 
1004 miles—Fox River; pile bridge, three spans of 20 feet. 
111 miles---English River; pile bridge, fourteen spans of 20 fect. 
112} miles---Scott’s River; pile bridge, nine spans of 20 feet. 


Section 3-—-English River to the head waters of the Little Wabigoon River, 113 to 160 
miles. 

This section of the line is across a rolling country, containing numerous lakes 
and swamps with very irregular rocky ridges, bearing generally in a north-east 
direction, almost at right angles to the course of the line. Taking advantage of the 
arrow valleys and basins of low land, and depressions in the rocky ridges, a line has 
been obtained with tolerably easy gradients, and without heavy works. The gradients 
re undulating, the highest point reached is at 120 miles, where the altitude is 1,558 
fect ; the lowest points are at 1544 and 160 miles, altitude 1,408 feet. 

There are 13 miles of the maximum gradient of one per 100, rising westwards ; 
three miles of -50 per 100,and 72 miles of 60 to-75 per 100 rising eastwards, but it is 
xpected that the location can be improved so that all these can be reduced toa 
maximum of ‘50 per 100=26-40 feet per mile, without greatly increasing the cost of 
the works. 

‘The works will be moderate on the average; very few of the line cuttings will 

exceed 1,200 feet in length or 20 feet at their greatest depth, and these generally will 
be in sand and clay mixed with boulders, but solid rock may be expected in the bottom 
of many of the cuttings. 
There will be no heavy structures on this section; the longest will be at the 
two crossings of the River Osaquan, 153 and 154 miles, requiring a 30 feet opening 
for waterway at each. The River Ah-gim-ack, at 147 miles, will require a clear 
waterway of 25 feet. 


Section 4.---From the head waters of the Little Wabigoon River to Thunder Lake, 
160 to 206 miles. 


The line follows generally parallel to the valley of the Little Wabigoon, nearly 
due west to the cast shore of Lake Wabigoon, which from this point, bears north 
for about three miles, and then bends to the west. The course of the line is generally 
parallel with it, to the end of the section, at a point on the narrow neck that 


1,408 feet, and at 206 miles it is 1,215 feet; but there a few undulations giving max- 
imum gradients of 1 per 100 for 33 miles, rising westward with three miles of 50 per 
100, and 154 miles from °60 to °75 per 100 rising eastward ; the latter will be reduced 
in locating the line for construction. 

The excavations, on this section will generally be neither long nor deep, but they 
will be in great part in rock, They will, on the average, be moderate, but a little 
heavier than on the last section. 

The principal structures will be ;---- 
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At 176} miles---Little Wabigoon River, three spans of 40 feet. 
2033 miles---Blackwater Creek, 30 fect opening. 
204 miles---Thunder Creek, 40 feet opening. 


Section 5.---Thunder Lake to Lake Feist, 206 to 264 miles, 


This section is over a heavily rolling country, with numerous lakes, swamps anc 
rocky hills, and some good land interspersed, The altitude at the beginning (20 
miles) is 1,215 feet; at 228 miles it is 1,152 feet; at 259 miles, 1,391 feet; and a 
the end of the section, 264 miles, it is 1,347 feet. There are 64 miles of gradients 0 
one per 100 rising westward; 51 miles of -50 per 100, and 9 miles of -60 to -75 per 
100 rising eastwards; the latter will be improved by a re-survey. 

The works up to 244 miles will be moderate ; there is buta small proportion of 
rock in the cuttings. But on the balance of 20 miles they will be nearly-all in rock, 
and, in alternate lengths, will be heavy and medium. On the whole section the works 
may be classed :—10 miles of heavy works, and the balance, moderate or medium. 

The principal structures will be:— 


At 214} miles---River Wabigoon, two spans of 80 feet. 
2193 miles---River Shashagawae, one of 20 feet. 
2213 miles----River Shashagawae, second crossing, one of 30 feet. 
2313 miles----Kagle River, one span of 80 feet. | 
2543 miles---ravine, 400 feet across, 40 feet deep. . 
260 miles----arm of lake, one span of 50 feet. ; 
: 
Section 6.---Lake Feist to Rat Portage on the River Winnipeg, at the outlet of the Lake 
of the Woods, 264 to 298 miles. i 
This section is over a very rough, rocky country, indented with numerous lakes 
and hollows, and containing very little soil.’ The gradients fall westward with few 
exceptions, there being only a mile and a quarter of one per 100 rising in that 
direction. Of the maximum rising eastwards, there are four miles of -50 per 100, and 
eight miles of ‘60 to 75 per 100. > 
On 24 miles the rock excavations will be heavy ; on the balance of nine miles 
they will be moderate. : : 
The principal structures will be :— 
Bridging the River Winnipeg; one clear span of 200 feet. : 
At four different streams : bridging with one clear opening of 20 feet for water- | 


way. Four tunnels, six feet diameter, and two, eight feet diameter, under railway, 
through rock, for waterway, . ! 


ie 
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Section '7.—River Winnipeg (Rat Portage) to Cross Lake—298 to 334 miles. } 
This section was put under contract (No. 15) for construction, in January last ; 
it is similar in character to the last section, rocky and broken, but the gradients are 


The excavations will be, for the greater part, in rock, including a tunnel 500 feet 
in length, and the works may be classed :—30 miles heavy, and six miles moderate, 

The principal bridging will.be at the second crossing of the River Winnipeg, 
298} miles, where one clear span of 200 feet, for waterway, will be required, At 
other points, tunnels will be cut in rock, under the railway, to pass the water through, 
instead of bridging; one of these will be 20 fect diameter; two of 16 feet; one 
of 12 feet; and eight of them from 6 to 8 feet diameter, } 


j 
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Section 8.—Cross Laké to Red River,—334 to 410 miles. 


This section was put under contract (No. 14) in April 1875, and the works are 
fell advanced ; the track-laying is embraced in Contract No 15, and is not yet com- 
1enced. 

_ The country is composed of alluvial soil, bearing tamarac, spruce, poplar, 
tince’s pine, &c., with intervals of prairie, and muskeg, or swamp. The trees are 
ery small towards the west end of the section. 

- The gradients are easy and generally failing westward; there are six miles of a 
1aximum of 50 per 100 rising eastwards. The altitude at 410 miles near Red River 
3 744 feet. 

The excavations on the first mile will be heavy ; nearly all the rest of the 
ection is a low embankment, made from side ditches, but there are a number of 
fftake drains, some of them of considerable length and depth. 

The principal bridging is at :— . 


368 miles—River Whitemouth ; two spans of 100 feet. 
3694 ‘“ —Beaver Creek; one span of 80 feet. 

391 ‘“ River Brokenhead ; one span of 100 feet. 
4093 “ —Creek; one span of 80 feet, 


On the whole of this division—410 miles—there are about 70 miles on which 
he rock excavations will be heavy, one half of which are in the sections under 
ontract ; on the balance, about one third will be light work, and the rest moderate or 
nedium. 

_ A re-survey and location of the most difficult portions of the line between the 
inglish and Winnipeg Rivers would probably reduce the maximum gradient rising 
astwards to °50 per 100 = 26-40 feet per mile, without greatly increasing the cost 
f construction. 


SECOND DIVISION.—RED RIVER TO BATTLEFORD, 410 TO 967 MILEs. 


lection 1.—Red River to Northcote at the North end of Duck Mountains, 410 to 
629 miles. 


_ From the crossing of Red River at Selkirk, the line follows an almost direct 
orth-westerly course to Northcote, at the north end of the Duck Mountains. 

_ The country traversed may be described as a gently undulating plain, a consider- 
ble portion of which is open prairie, with belts and groves, chiefly of small poplar, 
acreasing in size as the Duck Mountains are approached, interspersed with small 
narshos and lakes; there are four of these marshes from one to three miles wide, and 
enerally two to four fect deep to hard bottom, the rest are small. 

Shoal Lake is reached at 455 miles; Dog Lake at 504 miles; the narrows of 
ake Manitoba at 517 miles; south end of Lake Winnipegoosis at 573 miles, and Mossy 
iver at 5805 miles. 

At Red River the altitude of the line at formation level is 744 feet; at Shoal 
ake, 866 feet; at Dog Lake, 825 feet ; at the narrows of Lake Manitoba, 828 fect ; at 
ossy River, 845 feet; at Duck River, 1,190 feet, and at Northcote—629 miles—it is 
,180 feet. | 
_ The gradients are very easy, generally from five to ten feet per mile; the maxti- 
um rising eastward is 26°40 feet per mile which occurs only in a few short lengths; 
he maximum rising westward is 52°80 feet per mile, but there is only about a mile 
fit in this section. 

_ The works-will be very light; nearly the whole length will below embankments 
nade up from side ditches, 

_ The principal bridging will be— 

At Red River waterway, 800 feet wide, 20 feet deep. 
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The narrows of Lake Manitoba, 2,600 fect wide, sloping very gradually frot 
each side to a depth of 15 feet in the centre; this will be crossed with pile bridgin 
and embankment. 

Mossy River—Waterway ; 100 feet wide. 

Duck River—Waterway ; 60 fect wide. 

From Northcote the line takes a south-westerly direction up the valley of Swa 
River to Livingstone—677 miles—about eight miles north of Fort Pelly; thence | 
keeps a course a little to the north-west in almost a direct line to Caerlaverocl 
912 miles, at the elbow of the North Saskatchewan. From that poit 
it follows the valley of the Saskatchewan on a general north-west course to Batth 
ford, at 967 miles. From 629 to 654 miles the country is wooded ; 654 to 683 mile 
the woods are in belts and patches with intervening stretches of prairie; 683 to 71 
miles is wooded. Up to this point the prevailing wood is spruce of good size an 
quality, mixed with tamarac, poplar and birch of small size, some of the tamarac | 
large enough for railway ties. Between 710 and 820 miles there are belts and grove 
of poplar and willow, and occasionally open prairies; thence to Caerlaverock, 912t 
mile, it is open prairie with very little wood on either side of the line. Thence t 
Battleford in the valley of the North Saskatchewan, it is chiefly small poplar, wit 
an interval of open prairie between the 932nd and 946th mile. | | 


Section 2.----Northcote to Stopford, 629 to %29 miles. 


The gradients rise generally westward, with some undulations, to the highes 
point on the plateau at 729 miles, where the altitude is 2,019 feet. The maximum} 
1 per 100, rising westward, of which there is an aggregate length of 74 miles on thi 
section. ising eastward the maximum is ‘50 per 100, of which there are 18 sho1 
lengths, making an aggregate of nine miles. | : 

The works on this section will be moderate on the average, but heavier than 0 
the preceding, owing toa great number of narrow deep vallies or coulés to be Crosse 
with bridging or embankment, of which there are eight, varying from 700 to 2,00 
feet wide, and 30 to 90 feet deep; also the valley of the east branch of the Assin 
boine River, which is 2,800 feet wide, and 80 feet deep. 

The principal streams to be bridged are :— 


At 641 miles...... OUPOAIN ps ar see eee ee ee 60 feet opening. 
BOQ aN ane Rolling diver... eee . 60 x | 
Tepe IES ae, Uae MUOAM, .<s5,0nc.cay eee eee 40 Z | 
SRO a Oy aie d's oian oon ee 40 f | 
Takami s, 2oe ce ease ee a oe WG os | 
O82 6 Bites a. LEAR ry eR MO 40 ke | 
(Upon ete i agers. ti. ae SO sgniand | 
Walilee Ath fevers he Kast branch ofthe Assiniboine, 100 mgs 
diel hee geet DUEANL .2.-asuss spate cace eee 30 ES 
Ut hes oh aie nee South branch of the Assini- 

| DOIN Oy ceeds eee t aae eee 100 > | 


Section 3.—Stopford to Denholm,—%29 to 831 miles. 


On this section the gradients are casy and undulating, but the general full is 1 
the west ; there is only one mile of the maximum gradient of 1 per 100, rising 3 
that direction, and an aggregate of 13 miles, ina number of short lengths, of 50 pe 
100 rising eastward. 
The earthworks will be very light throughout, and the largest structure will f 
over astream 30 feet wide. 


Section 4.----Denholm to Caerlaverock, 831 to 912 miles. 


The altitude at Denholm is 1,856 feet, and at Caerlaverock 1,542 feet, so that tl 
fall is generally westward, and the gradients in that direction are very easy, Risil 
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‘ astward from the valley of the South Saskatchewan there is a gradient of -80 per 100 
a mile in length, and one of 1 per 100, three-quarters of a mile in length. The 
maximum on the rest of the section rising sastward is -50 per 100, of which there are 


anumber of lengths varying from half a mile to a mile and. three quarters, making 


an aggregate of nearly 17 miles. 

__ The earthworks on the first 18 miles will be heavier than on the preceding 
Section. There are a number of sharp undulations or ridges with narrow valleys 
intervening, requiring embankments from 1,000 fect to 2.000 feet in length, and 
varying from 10 to 25 feet in maximum depth; these become gradually lighter as 
we proceed westward to the valley of the South Saskatchewan, at 878 miles; this is 
1,600 feet wide and 83 feet deep. Thence, to the end of the Section, the works will 
be very light. 

| There will be only one large structure on this Section, at the crossing of the 
South Saskatchewan, which will require a clear water way of 1,000 feet. 


Section 5.---Caerlaverock to Battleford, 912 to 967 miles. 


_ The line skirts the base of the Kagle Hills, by which it is forced close to the 
pank of the North Saskatchewan, which it follows to the end of the Section at 
Battleford. 

The altitude at Caerlaverock is 1,542 feet, and at Battleford, it is 1,615 feet. 
| he gradients are undulating, but generally easy, there being a length of a mile and 
bree quarters of the maximum of 1 per 100, rising westward, and there is an 
Aggregate length of a little over seven miles of +50 per 100, rising eastward. 

__ The earthworks will be rather heavy, as there are a number of coulés to be 
srossed that have been worn out of the alluvial soil by the lateral streams. The 
valley of Battle River is 2,600 feet wide and 50 feet deep. Hagle Hill valley is 
2,300 feet wide, by 44 feet deep, and there are seven others, varying from 500 to 
1,200 feet in width, and 40 to 70 feet in depth. 

_ The principal bridging will be at— 


918 miles—Kagle River, a clear opening of 80 fect 


Uaa at Stream, A old eh 
953 6c j 6c (Vn c4 
956 66 66 66 60 66 
9644 “« Battle River, water way 400 « 


The works on the wkole of this division of 557 miles will be very moderate on 
she average; the heaviest excavations can be considerably reduced, and some of 
he worst gradients improved, in locating the line for construction. 


THIRD DIVISION.—BATTLEFORD TO YELLOWHEAD PASS, 967 To 1,453 MILES. 
Section 1.—Battleford to Edmonton (19 miles south of the Fort), 967 to 1,197 miles. 


At Battleford the line leaves the valley of the North Saskatchewan and follows 
hat of Battle River, in a generally north-west direction, to the west end of the 
Wiliow Hills, at 1,027 miles; thence the general direction is nearer to west, across a 
‘olling and somewhat hilly country to Edmonton, about 19 miles south of the Hudson’s 
3ay Company’s fort. | 
___ The rise is generally westwards, attaining the highest altitude, 2,555 feet, at the 
» 179th mile, from which point the descent is gradual as the line approaches the 
valley of the North Saskatchewan. The altitude at Edmonton is 2,413 feet, 
3% 
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The gradients are generally easy; the aggregate of the maximum of I per 100. 
rising westward is 144 miles. : 
Rising eastward, 1.00 per 100, 7% miles. 


do ‘70 do 14 do 
do ‘60 to 50 do 144 do 


do 50 do 8} do 
These are scattered throughout the section in short lengths. 4 
Between the 1,07 4th and 1,037th miles the excavations in earth will be heavy, and 
on the balance they vary in alternate len eths from light to medium or moderately heavy, 
On the whole section the excavations may be classified thus :— 


13 miles very heavy, 

49 do moderately heavy or medium. 
70. do very moderate. 

981do* light; 


230 


On the tirst’ hundred miles the bridging will be very lght, chien y on smal 
streams, but beyond that there will be some very heavy structures, viz. :— 
Atl 0744 miles, coulé, 1,100 feet wide at the top, 100 feet at bottom, and 65 feet 


4 


dee 
mor 1,0774 miles, Grizzly Bear Creek valley, 2,200 feet wide at top. 1,000 fect . 
bottom, by 155 feet deep. 

At 1,101 miles, Butfalo Couleé, 1,600 feet wide at top, 700 feet at bottom, by 100 
feet dee 

on miles, White Mud Coule, 3,000 fect wide at top, 1,400 feet at bottom, by 
95 feet deep. 

The greater portion of this section is wooded with small poplar and willow, with 
openings at intervals; the hills are generally covered with poplar. The first ‘eight 
miles on the line west of Battleford is prairie; from 1,032 miles to 1,074 miles, 7 
from 1,124 to 1,133 miles, is also prairie. 


Section 2—EHdmonton to the River Pembina—1,197 to 1,267 miles. 


From Edmonton the line takes a course nearly due west for 14 miles; thence to 
the Pembina the general course is more to the north-west, but with a considerable 
amount of curvature in detail. It crosses the North Saskatchewan at 1,218 miles, and 
runs generally parallel to that valley, on the north side of it, to 1,235 miles, opposite 
White Earth Fort. Thence to the Pembina the country is hilly and rolling, and dotte 
with numerous small lakes. The line follows the south shore of White Lake, which 
is about nine miles long and two to three miles wide, and crosses the River Pombin 
at 1,267 miles. 

The country is generally wooded with poplar, spruce, pitch pine, tamarac and 
birch. The spruce is of good size and quality, and some of the tamarac is large 
enough for railway ties. 

The altitude at Edmonton, 1,197 miles, is 2,413 feet, and at 1,211 miles it is 2,377 
feet; the gradients between these points are very easy, the maximum being -62 per 100; 
thence the descent to the Saskatchewan is continuous, the altitude at the crossing 
1,2174 miles, being 2,200 feet. 

From this point the rise is generally westward to 1,226 miles, where the altitud 

2,490 feet; thence to the Pembina the difference of level is not great; at 1,2% 
mule the altitude is 2,348 feet; at 1,256 miles, is 2,427; at 1,264 miles, on the summit 
of the “ divide,” it is 2,518 feet, and at the crossing of the Pembina, 2,410 feet. 

From the 1 215 miles to the end of the section the maximum gradient i is 1 pet 
100 of which there is an aggregate length of a little over nine miles rising westward, 
and five and a half rising eastward, 
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On the first 18 miles from Edmonton the works will be very light, but both the 
excavation and bridging will be heavy in crossing the valleys of the North Saskat- 
chewan and Pembina. 

On the whole section the excavations may be classified thus: 29 miles heavy, 9 
miles medium, and 32 miles light. 


The principal bridging will be at :— 


1,210 miles—Stream, 30 feet opening. 

1,217 do North Saskatchewan: Valley 2,100 feet wide at top, 1,200 
feet at bottom, and 104 feet deep; waterway at flood 1,100 
feet wide by 26 feet deep. 

1,222 do  Coulé—900 feet wide at top, sloping to 30 feet at bottom, clear 
waterway 30 feet. 

1,237 do White Lake Creek 550 feet wide at top, 40 feet at bottom, with 
clear waterway of 40 feet. 

1,2444 do Bay of White Lake, 40 feet opening. 

1,254 do Stream, 40 feet opening 

1.2614 do River Sturgeon, 60 feet opening. 

1,266 do Stream 40. * ute 

1,267 do River Pembina, bridging 1,000 feet by 80 fect deep, water at 
flood, 300 feet wide by 20 feet deep. 


Section 3.—From the River Pembina to the Athabasca, 1,254 to 1,373 miles. 


After crossing the Pembina, the line follows up the valley of the Lobstick to the 
Lake, which is an expansion of the river, at 1,281 miles; it then keeps on the south 
‘side of the valley to 1,301 miles, where it crosses the river, and takes a westward 
course across a low divide to the junction of the Moose and Root Rivers at 1,308 
miles, following up the valley of the latter to 1,312 miles. Thence it takes nearly 
‘a direct line west to the valley of the McLeod, which it reaches at 1,328 miles. 
Following the south side of this to 1,3364 miles, it then crosses the river and follows 
‘up the valley of Medicine Lodge Brook to 1,346 miles. Thence, it takes a course 
over a rolling country, crossing the divide between the McLeod and Athabasca at 
1,357 miles, and reaching the south bank of the Athabasca at 1,373 miles. 

The country in this section is wooded with spruce, pitch pine, poplar, tamarac, 
and birch; the spruce and poplar of good size. 

At the crossing of the Pembina, the line is entering the foot hills of the Rocky 
Mountains, and it rises generally westward, the altitude at the Pembina, 1,267 miles, 
being 2,410 feet ; at 1,300 miles, 2,857 feet; at 1,305 miles, 3,025 fect ; at Moose River 
crossing, 1,308 miles, 2,901 fect; at the crossing of the McLeod, 1,336} miles, it 
is 2,993 feet; at 1,357 miles, the watershed between the McLeod and the Athabasca, 
‘it is 3,486 feet; at 1,364 miles, crossing a spur, 3,571 feet; and at 1,373 miles, at 
the end of the section, in the Athabasca Valley, it is 3,216 feet. 

Of the maximum gradient of 1 per 100 rising westward, there is an aggregate 
length of 20 miles. Rising eastward, there are about seven miles of gradients vary- 
‘ing from 90 to 1 per 100. | 

On the first three miles from the crossing of the Pembina, the excavations will 
be very heavy, two of them will be in red sand stone, the first rock that has been 
‘met with west of Red River; on the rest of the section the excavations are alternately 
light, heavy, or medium and may be classified thus :— 


24 miles heavy, 29 miles medium, and 53 miles light works, 


at ——— 
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The principal bridging will be at :— 

Feet 
1,2684 miles, the River Lobstick, first crossing........ eacaneeaeed 100 
W208 dO TStPOaM a ocece cet ciestee c veces cccceacs tenets ate 60 
12825" lo 9 Stream... ie. s0sesesee ce vec eee ene 60 
L237 . do Ce Terrase ae oc ceavede'se @ Meena sean Seager etes 7 OO 
Davo dO. - Grane Riveriic.insshccss sees shu s ces ee eee eee eee 60 
12974 do. *Coldwater Riversc <2 5.2. pees. cs ocendae eee 60 
13012" -do®. River “obstiCk 4.2 .0..5 ccs ewe ee conte eee ee 
1308 "do PeMoose ARIVGE: .ocscc; ake cece tenes nee tee tae Ree!) 
L310) P05) ROOtRIVOI. AS cys as comms coteede ener pte eee 40 
1;3204 -do> ». Wolfe Rivers... 2..cis1.c1seden sidenote eee ep ee 100 
1521 1d0 ~ BeaverwRiver: .....d.+.s:s<- 0. eee ee eee eee 80 
L333St. kdO!> Stream lai overs. cae e arse ent see anes eee tees eee eae 80 


1,336 do McLeod River, water way 300 feet wide, and 30 
feet deep at flood; height to formation level... 75 


1,343 do Medicine Lodge River....:....% ccs. 60 feet clear. 
15303." 40.0 2 ASLAM spe. scm by eee ences tees ces aome 60 do 
1309" do Ore Tae, eh detent k sank Ree 80 do 


1,368 do  Coulé 700 feet wide at top, sloping to a point at bottom, and 
| 75 feet deep. 

13713 do  Coulé 700 feet wide at top, 250 feet at bottom, and 75ft. deep. 

1,373 do  Coulé 400 feet wide at top, 50 feet at bottom and 85 feet deep. 


Besides the above, there are, at intermediate points, four streams requiring 
bridges of 30 feet opening, and five requiring an opening of 40 feet. 


Section 4.—Up the Athabasca and Caledonian Valleys to the summit of Yellow Head 
Pass; 1,373 to 1453 miles. : 


The line follows up the south-east side of the Athabasca Valley to the foot of Lae 
Brulé, where it crosses the Athabasca at 1,396 miles. This lake is an expansion of 
the river, about eight miles in length; the line follows its western shore, and, con- 
tinuing on the same side of the valley, on a gencral south-westerly course, it reaches 
the foot of Jasper Lake—also an expansion of the river—near which stands Jasper 
House, at 1,414 miles. It then follows the northwestern shore of the lake, and con- 
tinues in the same general direction up to the 1,421 miles; thence on a general course 
nearly south, to the confluence of the Athabasca and Myette rivers, at 1,435 miles. 
From this point the line follows up the Caledonian Valley on a westerly course to 
the summit of Yellow Head Pass, which is reached at 453 miles. 

The valleys are wooded with spruce, poplar, pitch pine and tamarac of good size 
‘and quality. | . 

The altitude of the beginning of this section—1,373 miles—is 3,216 feet; at the 
crossing of the Athabasca—1,396 miles—it is 3,241 fect; at 1,414 miles, near Jasper 
House, 3,321 feet; at the Athabasca DevOt—1,431 miles—it is 3,331 feet; and, at the 
summit of Yellow Head Pass, it is 3,730 feet by check levels from the Pacific coast.* 

The maximum gradient is 1 per 100, of which there is an aggregate length of 
8 miles rising westward, and 24 miles rising eastward. a 

The excavations up to 1,403 miles will be in earth; about one-half of them will 
‘be heavy and the other light. ‘ 

On the next two miles, at the head of Lac Brulé, the cuttings will be heavy, chiefly 
in limestone rock, including two tunnels, one of them 1,600 feet, and the other 350 
feet in length. Thence to 1,413 miles the works will be light, but on the next six 


*The levels carried-from Lake Superior make the altitude of this point 3,720 feet. 


é 
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miles, aloiig the shores of Jasper Lake, the cuttings will mostly be in limestone, with 
two turmels 250 and 225 feet in length. From 1,419 to 1,434 miles, the cuttings 
will be in carth, and not heavy; thence up the Caledonian Valley to ‘the summit of 
the Pass, the excavations will be heavy and light alternately, some of them in 
eneissoid rock, 
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On the whole section, the works may be classed thus :— 


23 miles—heavy. 
25 miles—medium. 
32 miles—light. 


The principal streams to be bridged are at :— 
1,3824 miles—Hardisty River, 100 feet Opening. 


L387 ‘« Prairie River, 100 
1 390 “ Coulé, 750 feet wide at Ce 150 feet at bottom, and 60ft. deep. 
1,396 sf River Athabasca, 600 feet water way; from bed of river to 


formation level, 50 feet. 
1,403 miles—Stream, 80 feet opening. 


1,406 cc 6 60 rT 

1,406} “6 ¢< 40 Ts 

1,409 “an arm of the Athabasca, 40 feet opening. 

1,413 ‘Mountain Assiniboine, 700 feet waterway, 20 feet below 


formation level. 

1,422+ miles—Stream, 40 feet opening. 

1,424? “ Snaring River, 700 feet wide; from bed of river to formation 
level, 18 feet. 

1,425 miles—Stream, 40 feet. 


1,439 ‘“ River Myette, 300 feet. 

1,443 ‘¢ Stream, 100 feet. 

1,447 ¢  Kiver Myette, second crossing, 200 feet. 
1,449 ‘‘ Glen’s Brook, 60 feet. 

1,452 “¢ River Myette, third crossing, 200 feet. 


Three other intermediate streams, require an opening of thirty feet. 


Over the whole of this Division, 486 miles, the works will average rather 
heavy on account of the large amount of bridging. The excavations have been 
classified thus :— 


104 miles—heavy, partly in rock, including four tunnels of an azgregate length 
of 2,425 feet. 
145 miles—medium. 

237 miles—light. 


Farther examinations will be made before locating the line for construction, 
with the view of reducing the heaviest portion of the works, both in bridging and 
excavation. 

A description of the general engineering features of the lines from the Yellow 
Head Pass to the Pacific coast will be found in Appendix T. 


I have the honour to be, Sir, 
| | Your obedient servant, 
MARCUS SMITH. 


SANDFORD FLEMING, Esq., 
: Engineer in Chief. 


APPENDIX Z (B). 


CANADIAN PACIFIC RAILWAY SURVEY. 


Lives lost in connection with the Survey, during the Years 1871, 1872 
1875 and 1876. 
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2, 1878, 1874 


a ee ee rs I i er 


* These men had been 


| 
No. Name of Remarks. 
. Death | 
: | 
as ER ee Cec 
| | 
i 1871 
1 Alexander Sinclair ............ 20. bene 7 |Lost in forest fires | 
2 William Matheson...........0...000.| dO 7 | do do 
3 iIndian, name unknown... ........] do (8 SG ss do | 
4 do Om eases creas do 4 do do | 
5 do WO. 0.7 BE Lacie ceccoes do ic do do 
6 do COs) ig Fonasac sees do 7 do do | 
tesco GQ aoe ms seco eee do “ do do 
1872. 
8 | do do ¥ April 7 |Drowned in North Thompson, | 
DS VARCDUE AGU LON .inese ss ce503<s- c0, AY, 20 do Lake Temiscamingue. 
10 |Edward J. C. Abbott...........60 do 20 do do | 
RlelGeorve KnGute sete hecar nk: do 20 do do | 
12 |George Rochette.. | do 20 do do i 
13 |Frederick Chadwick .. sees (NOV 26 do Lake Huron. 
14 |William Caldwell... ..| do 26 do do 
PO DET avon. crise cccesee take cioes ‘do 26 do do 
BOs Michael Glan CY 5... ccacaceoess-<s>eees = do 13 \Broke through ice. 
i 1873. 
Bc OSe pl MARS yon. oecg cs ecc toes July 24 |Drowned in Whitefish Lake - 
DS eUA TINUE SP OLTIOss 0067 <cesn0 cacene cece do 24 do do 
RO wiNeil Pattersow rics: icdssseeucce:sicese do 24 | do do 
Pas OON: P. RODSOD coece sees. “asceeccccs October 2 Died. 
21 |Nathaniel h. Price. WrugeGas ted te evae ec. 39 | do 
1874. 
22 |Wm. Tappige.......... Bu acseeeasecsts October 3 |Drowned in Frazer River. 
1875. 
23 John Spence........ ATs ene Sept. 29 | do Dalles River. 
24 bine Pasko ees do 29 do do 
25. *Thomas Robinson «i... ssccsn eevee Nov 4 |Went down in steamer “ Pacific.” 
26 |*Edward VOOR cescteccute peesescts do 4 | do do 
27 |*Samuel Nicholgon...... ..ccee.-sees do 4 | do do 
DA OO et ALD Ub sss Scce eect ok ce do 4 do do 
291 (renrire SIIDDEE ucc.cace acts teeense | do 4 do do 
30 |*Richard Corcoran............ «6.6 | do 4 do do 
1S7haen eal 
OLMINY ee. SCO, csc sivadastiaveun Pecesee .|Dec 31 'Died 
1876. | 
Ba MEOW PGA R. cas’ os scces lonsdecs :xcceeene A LO 25 Drowned in North Thompson. 
OSIIERAC HD WOM. sss sc000 cyense seceeaens (IOI 19 do _- Salmon River. 
34 |Samuel Londit...............0. ... (October 16 do Kettle Falls. 


paid off a few days previously. 


_— , APPENDIX-Z (C). 


“LIST AND DESCRIPTION OF THE SEVERAL CONTRACTS ENTERED INTO IN CONNECTION 
| WITH THE PRELIMINARY WORKS OF CONSTRUCTION OF THE CANADIAN PACIFIC 
| RAILWAY; TOGETHER WITH THE GENERAL SPECIFICATION UNDER WHICH THE WORK 
- -'IS BEING EXECUTED; ALSO INFORMATION RESPECTING ALL EXPENDITURES FOR 
CONSTRUCTION PURPOSES UP TO JANUARY Isvt., 1877. 


Se, 


CANADIAN PACIFIC RAILWAY. 
Summary of Payments made on Work done up to January Ist, 1877 


‘as | 
(2) 
3 | 
; iA 
| Sz Name of Contractor. Amount. 
ps 
iS : 
A | 
| $ cis. 
Sere (00, Glass & CO!,; Construction 22.5.2. ....2500c senses vosvscoar soccer socsos cesesans $96,400 00 
do DUR IIUETIONICOs ca isye tech ssneGeed \escectseun race coserns Baeaeee nas 4 2 519 80 | : 
| meee: ' 98,919 80 
BMGs ele ULL CTs, c5ehcczaus oocee! sscowe'ses Bee eee ata an ed scevass PI Seer Py dee es Bk eae brad SZ { 98,250 00 | 
NN AEA noe ee a ey eine s8G susan. GAN ia, sede eset spe veces aciaedetGveatvelias vec esiy cette: caveeseaneesay | 27,184 91. 
NE NP NCS ONE, Cece sc 0a nae ons Fue soarae senivodnvoke shoe best eievecesdb cass cusns Utne sneuee eee tes 80,680 00 
‘Joseph Whitehead........... Be acts a siete teeta ees a oan naa Ons Dace taabes 208,163 00 
erate Ste R eis sscece yh <aneued nc cea qnivie noaverscsiiosies sheen ee tere pte te RES a ret AoA Se 576,411 59 
Ebbw Vale Steel, Tron & Coal (0 tadesespon aie aa en ir ah eis sapethevencereces PRET TS ee ne 28 4,al ue 2b 
Mersey Steel and Tron ON, phe cai ak yk a wl erp Ikan I RON AP Har) Ate Pat SAA ead 1,128,737 35 
West Cumberland Iron aud Steel 0 vevrers+ sesvessssveses Ue ncWedshicecdecude tine nunteeveetiomscase oe | BBR 1TS 52 
do 71 RDA? |) Mee cole a eR a ane eae Pare Cacia nee LE oF ee pees 
SESE EO SO I CON, se ceseccrs coscoesscsds vawss. seas vetsivosencsecese +t Peer eee. apes eae he 265,052 36 
ERAS. OS LCL os ccaacee (ocdcnene weeds savscscoc ssuesses-sonase Rov adeseonacrstees eae DG, love ce aesees | 41,060 00 
SVE ce le ERR EB ener | 239,220 00 
do AG RSHE BEER aD MB TDOSOCE. BBBU CK ABSO eHCUHE AGOECS: leaC On TEICC CR CCORPIG IOOnDECUOUUACEKiC! <asucade scmider é 214, 500 00 
Sutton, A TROMNS ON ay GV ELON ORL... S ccees aseceeses bs vecnsecuse iad Micse cake ee Aina dels Bee doaeel Neph senaln careane Nceoneaes 
|Canada Central Railway Co Bal cule Paw tasvechasoninn ss oitencatasane ademas acess ave Vectaeaceentianese 68,000 00 
MC POTSON PA UCOESUID. S. OOscsccecesess. ondeciseinesenss. esos Vorsasene soosebeus ae ens? sedess eesse tvasneiesasees es 51,462 96 
SEM EVCESEEANSDOLTAUION C0... ccc scves.ccesonseciiwses castinnsowh ctuves'snssdtsed Soneubavcgnveutes Seas 206,171 33 
EITC CR CO head cn ca tre ceiitms aocse hp bo Se oeee oree ne ean aol oaetas suis Uhamsewcesnes Kewee a 1,600 00 
\Merchants’ and Lake and River Steamship Co.............0.00scssssseteesscees scenes cqeeeees -oones 67,126 28 
Patrick Kenny... Mos rgn patie capse iets docselees Laan cen ee ONL a PMR TY Ty Pee sortmar setters 8,782 11 
Holcolmb & Stewart Soieeet Wisepeas! cvces sat Oe mince hee cetad Ca veiettwn cheer cna saennarisatNentiscstan decseciionadeees 5,850 00 
BM COT GS WALK. ..5.- oir. ..s00e ssenes cocesssoes savers, asesesereesccesese perseeen nancesses ssvaer sovsgees secoanare 14,648 14 
‘Oliver. Davidson & Sa ctr alder erat Naat ot ry PRA ah nO Pe Eee SIT eee eee wpe l=» 3,083).70 
Purcell & Ryan........ Ne Teer ewatiesaalcvals aot htm ianeSconsel desea oretesee, ouucnons an: wpreeasens teeaatatey snr esas 129,100 00 
eR LCR ede te er aclenen fea cage latina ys Geaen Seoky, cheaters ontdarsuisuyidionsesn es Ee Weta 14,800 00 
Merchants’ and Lake and River Saar iOtiartsa ieusebetsvamesescsteactetcosdbeadaras sean siacaews 89,060 00 
EMOTE EV OTL CAT sIDOF tay CLOT O.O.2% 5, acon six cessweaa foes acs moteurs abess/soeant sxcabolenter te hese tepsos = seca cath ket aateme aeaaNs : 
BRM Se LAIEIN ATIC ACO sea sua es cons)sc) cont sianeeah Atos gs uecaoeut Lebasossenece gee (cgeonlseavesasclg oes egess oxsoa | 4,275 00 
(NN ort og Sor hoa nents oaansiay see stioben Secesa gael sackents ome cass cnmeotens lies ctsuepreseswcsecs 16,160 00 
|Patent Bolt and Nut Co.. | 6,800 69 


Miscellaneous Payments, Inspection ‘of Rails, ‘Insurance, Commission, switcher, 218,553 06 


Engineering and Supervision of Construction.............c0.secses asecrene coosseere sreseeeee wneee 216,754 11 
Total chargeable to construction to date..... soxde ecdecele ans tatese castncnan Ape Soph me 
( 
(Signed) — Co. O. PALMER, 


Accountant, 
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Contract No. 1. 


TrELEGRAPH.—Winnipeg to Selkirk, thence along railway line to Livingstone 
Length 294 miles. Sifton, Glass & Co., contractors. The contract embraces th 
clearing of the land in the wooded sections to a width of 132 feet, the furnishing 0 
all materials, labour, instruments and everything necessary to put the line in opera 
tion; the building of substantial and comfortable station-houses of log or frame, witl 
shingle or thatch roofs, at distances not less than 50 milesapart at the most eligibl 
points along the line; and also the maintaining and operating of the line for a perio 
of five years after completion. Date of contract, 17th Oct., 1874; date for completior 
13th Oct, 1875. | 


Contract rate for forest section........cccccssscescescees $192 per mile 
sf PISIVIG-BECLION 0.00. eee eed Bs « 
maintenance «and operating with 
profits, per mile per annum.... 16 
Paid on Account, Gr construction + 71..5.06: eee eee . $96,400 00 
- su MUN LONUNGE 2s sGeecaetec es eae 2,919 80 | 
———_—— 93,919 8 


The line has been in operation for its whole length since July, 1876, but there i 
still some chopping and considerable burning of timber to be done. 


Contract No. 2. 


TeLEeGRAPH.—Livingstone to Edmonton. Length 517 miles. Richard Fuller 
contractor. The contract embraces the furnishing of all material, labour, instrument: 
and everything necessary to put the line in operation, and the maintaining of the 
line in good working order for a period of five years after completion. Date of con 
tract, 30th October, 1874; date for completion, Ist July, 1876. 

Contrac: rate, erection of line..............ceceees $213 18 per mile 
f IMAINLEN ANCE... 5. oss.40 Se neeeee es . $13,000 00 per annum 

When the contract was entered upon it was understood that the line for its whol 
length would pass though a prairie country. Considerable sections of woodland 
however, were met with which necessitated clearing. This was paid for at the rate 
of $25 per acre, by arrangement with the contractor. 

Paid on account of construction......... i teeledane sos renee $98 350 00 


The line has been in operation for its whole length since July, 1876. 


Contract No. 3. 


TreLEGRAPH.—Edmonton to the existing telegraph system of British Columbia. 
Length about 550 miles. F. J. Barnard, contractor. The contract embraces the 
clearing of the land in wooded sections to the width of 132 fect, the furnishing of all 
materials, labour, instruments, and everything necessary to put the line in operation: 
the building of substantial and comfortable station houses of log or frame, with 
shingle or thatch roofs at distances of not less than thirty miles apart along the line, 
and also the maintaining and operating of the line (without profits) for a period of 


five years after completion. Date of contract, 9th November, 1874; date for com- 
pletion, 2nd October, 1876. 


CONLIAGE IPA LO .crareranedci sa sears ies inte One $ 495 00 per mile 
‘for maintenance and operating, without 
PLOW iii es ieee creche 46 50 i 


Paid on account of construction,....... etre 27,184 91 


Material and supplies have been provided, but no great progress in construction 
has becn made, 


bbe 
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bei | Contract No. 4. 


_ TreLtecrapH.—Fort William to Selkirk, about 410 miles. Messrs. Oliver, 
Javidson & Co., contractors. The contract embraces the furnishing of’ all materials, 
ybour, instruments, and everything necessary to put the line in operation, and 
he maintaining of the line in good working order for a period of five years from the 
late of completion. Date of contract, 9th February, 1875; date for completion, 
sist December, 1876. 
Be Contract rate for forest section............:0.0+. +. $ 590 per mile, 
a « EA IPlOmi a pewter sdecissesc uc ettentee 435 “ 
es maintenance (included in above rates) 

Paid on account of construction..................- $80,680 

Total amount of coatract work, when completed, 

STS TU TELL 8 URW Fea A ani ae ee COR entre . 243,150 


The telegraph is erected 60 miles westerly from Fort William, and 50 miles 
asterly from Selkirk ; the remaining portion is in progress. 


Contract No. 5. 


PemBInA Branou.—From St. Boniface (opposite the City of Winnipeg) toa point 
n the International boundary line east of Pembina. Joseph Whitehead, contractor. 
ength 63 miles. The contract embraced the excavation and grading formation of 
he roadbed, and consisted chiefly of earthwork obtained from side ditches and 
orrowing pits, the roadbed being raised above the level of the prairie to a height of 
rom twenty to forty inches, as circumstances required. At all stream crossings, 
penings were left in the roadway for such structures as were considered necessary. 
The structures are unimportant and are not yet in place. Date of contract, 30th 
Lugust, 1874; date for completion, 30th October, 1875. 
Contract rate, 22 cts. per cubic yard, with an additional allowance of one cent per 
ubic yard for every hundred feet of haul over and above 400 feet. Amount paid on 
he completion of the contract $208,163.00. 


Contract No. 6. 


Raits.—For 10,000 tons of Bessemer steel rails, with|the proportionate quantity of 
sh-plates, bolts and nuts, to be delivered at Montreal, Guest & Co., Manufacturers. The 
pecification required the rails to be 574 Ibs per yard or 90 tons per mile of railway, 
he rails to be tish-jointed with Bessemer steel fish-plates and iron bolts and nuts, the 
orm of rail to be “ Sandberg’s Standard Pacific Section ;” ninety per cent of the rails to 
© in length of 24, 26, 28, and 30 feet, ten per cent might be inshorter lengths in even 
set, but none under 18 feet, the fish-plates also to be Sandberg’s Standard, with such 
10difications as might be authorized and directed. Date of contract, 23rd December 

874; date for delivery 1st July, 1876. Quantities and rates as follows :— 


Tons. cwt. qr. lbs. 


10,005 10 0 19 Rails @ $5462 = $546,500 83 
BlommOevornal lish plates: (@) © p4°62." = 20,719 23 

Boleoe loo bolted’ Nuts .@ 93 29") — 7,767 T2 

| $574,987 78 
bs Allowance tor Winter Freight.............sscsesesseccsees 1,423 81 
Hts pees ee ee 
ie $576,411 59 
i. - —_— 
a Amount paid on account......... .. a peannteiar heise $576,411 59 


| : All the supplies embraced in this contract have been delivered. 
i: 38 
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Contract No. 7. 


RaiLs.—5,000 tons of Bessemer steel rails, with the proportionate quantity 
fish-plates, bolts and nuts to be delivered at Montreal. The Ebbw Vale Steel, In 
and Coal Company (Limited), Manufacturers. The specification was the same 
that for Contract No. 6.. Date of contract February 9th, 1875; date for deliver 
during the season of navigation of 1875. The quantities and rates as follows :— _ 


Tons. cwts. qrs. lbs. 


Ralls tse UU CemLO eM ey le 
Fish Plates... 85a nlo: 6 Ore! 

5,197 1M beige Rae Fey he = 251i. eee 
MOLES artes aren: 60, 0° 2 AN @ £2425 6d = 206 


£58,380 5 0 


*CUULCN CVn descourets otescenecaesecunss $284,117 21 


Paid On ACCOUNT... ...P.cccesse ses COR ELS wa 


All the supplies embraced in this contract have. been delivered. 


Contract Vo. 8. 


Raits.—20,000 tons of Bessemer steel rails, with the proportionate quantity 
fish-plates, bolts and nuts, delivered at Montreal. The Mersey Steel and Iron Con 
pany (Limited), Manufacturers. The specification was the same as that for Contra 
No. 6. Date of contract 14th January, 1875; date for delivery, not less than o: 
half during the season of navigation of 1875, and in time to arrive by the first di 
of October of same year, and the balance on or before the first day of July, 187 
following. The quantities and rates as follows :— 


Tons. cwts. qrs. lbs. 


ULI Sire eee see 20:00): 71552 07en0 
Fish Plates.. TOO SMELO Te een 


Tons, 20,801 1 2 17 @ £11 3s,—= £231,932 6 9 


CLT ODCYe ote ay cere $1,128,737 35 ; 
Paid on account....csscsesceecees $1,128,737 35 


All the supplies embraced in this contract have been delivered. 


Contract No. 9. . : 


Raits.—5,000 tons of Bessemer Steel rails, with the proportionate quantity 
fish-plates, at at £11 per ton, and bolts and nuts, £20 per ton, delivered at Montre 
The West Cumberland Iron and Steel Company (Limited), Manufacturers. T 
specification was the same as that for Contract No. 6. Date of Contract, 6th A 
1875; date for delivery, during season of navigation of 1875. 


+ 

o 
4 
4 


Contract No. 10. 


Raris.—5,000 tons of Bessemer steel rails with the proportionate quantity of 


plates, at £10 per ton; bolts and nuts at £19 per ton, delivered F.O.B. at Workingt¢ 
England. The West Cumberland Iron and Steel Company (Limited), Manufacture 
The Specification was the same as that for Contract No. 6. Date of Contract, 6 
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pril, 1875; date for delivery, during season of navigation of 1875. By subsequent 
rrangement, this lot was also delivered at Montreal the same rates being paid as per 
ontract No. 9. The quantities and rates as follows :— 


Tons. cwt. qrs. Ibs. 


Heavies etc teu chcde ie stcs 10,000 16 1 10 
Fish-plates...........: Sy fin ly( Colle ys? 

10,380 13 2 14 @ £11—= £114,187 9 6 
Bolts and Nuts....... 8 15: 0 0 @ £20= 1,715 0 0 


res + ee ee 


£115,902 9 6 


he 


CULLENCY.......ceeceeeereceerecnccereeecnscecseaereeseneaeceewees $ 564,058 71 


Paid ON ACCOUNL,....,...ecc0cs ecccccoecncescrccrsccesesscconcs $ 558,175 52 


All the supplies embraced in these contracts have been delivered. 


Contract No. 11. 


 Ratrs.—5,000 tons of Bessemer steel rails with the proportionate quantity of 
ish-plates, to be delivered F.O.B. in Liverpool. Naylor, Benson & Co., London, 
Merchants. The Specification was the same as that for Contract No. 6. Date of 
ontract, 9th February, 1875; date for delivery—2,500 to 3,000 tons in March and 
April, 1875, but not exceeding 1,000 tons during March, 1875. The remainder in 
May, 1875. The quantities and rates as follows ;— 


Tons cwt. qrs. lbs. 


BAAS evoccas tes ape es? FESS H IE Titan ned ap See se. 
Fish-plates.........++ TOOT LOK al 4: 


a ere 


5,186 18 2 22@£10 10=—£54,462 16 3 


a eer eer 


CULTENCY ...,.0-seeceeeecreseerscencesseeescececnsceenecaseesene $ 265,052 36 


PAI ON ACCOUNL........coccrcccrcssccccccsencsecscosseceereccons $ 265,052 36 


All the supplies embraced in this contract have been delivered. 


Contract No. 12. 


Grorcian Bay Brancu.—Hxtending from the proposed western terminus of 
the subsidized portion of the Canada Central Railway, to a point on the French 
wi near Georgian Bay. Length about 85 miles. Hon. A. B. Foster, contractor. 
The contract embraced the cost of surveying and locating the line; the complete con- 
Bee ction of the line in running order; the station and terminal accommodation ; 
telegraph line fully equipped ; the rolling stock equal in the first place, to $2,500 
per mile; and wharf accommodation at the terminus, at River French. 

~The contractor to be paid at the rate of $10,000 per mile, also interest at the rate 
of 4 per cent per annum on the sum of $7,500 per mile, for 25 years, and a grant of 
land equal to 20,000 acres per mile. 


Amount paid for SULVCYS....seeee cseeeeseseeeersee senses caeeenees $41,000. 


- This contract has been cancelled. 


Contract No. 13. ij 


Main Line.—Grading and bridging—Fort William to Shebandowan. Length 4 
miles. Messrs. Sifton and Ward, contractors. The contract embraces the clearing 
grubbing, fencing, excavation, draining, ditching, foundation works, wooden bridges 
culverts, and all other works required in connection therewith, according to genera 
specification. Date of contract, 3rd April, 1875; date for completion, Ist August 


1876. : 
The approximate quantities furnished to contractors, moneyed out at contrae 
rates, are as follows :— ay 


SCHEDULE OF QUANTITIES AND PRICES. 


| 
Approximate | Rates. 


| 
| | : 
Quantities. Description of Work. | Amount. 
/ | | 4 
$ ets $ cts. 
4 OOmereare a (Clearing co vncaee sr tats eee ss0r DOI BOLO vee saaes's 20 00 | 14,000 00 
Ce) wate cracacet Close Cutting. sc cee ee Moun cenee rice es pecasricerrne 40 00 880 00 
114 ecses Grubbing, including side ditches......... cesses cesses 60 00 6,840 00 
20/000 ‘lineal weet. Ven cing <.05,, chee en ee per 100 lineal ft.. 5 62 1,124 00 
30,000 cubic yards|Solid rock excavation ..ececcccseesee cecccesce per cubic yard... 125 | 37,500 0G 
8,000 % Loose Loe iad Oe cee vee. iY .) 0 50 4,000 00 
944,006 tf s earth excavationnec. saint ace ne rc a 0 23 | 217,120 00° 
74,000 lineal feet.. Under drains............ soo .coce Pests denuvene per 100 lineal ft.. 50 00 37,000 00° 
2 spans 100 feet clear|Howe truss riclpest ince hare ec cee PCT BPAM a cccedsncss 3,000 00 6,000 00° 
Dan *s 80 ¢¢ oy SEM ar Ae ber garth ty tik a oe rene 2,400 00 14,40) 00 
ee fe BO) st wf eat eM an ere areata cere, te Se eee 1,800 00 1,800 00° 
Pada AOS Pa ae ee nests vemiideseactsteeicaes bescaameiee 1,000 00 4,000 0€ 
6,800 cubic yards|Crib work in abutments and piers of # 
bridges, including timber and stone iq 
TILUIN Sea escccastssccuteenttntees ae per cubic yard...| 2 25 15,300 00° 
1,200 sf ..| Rip-rap aid (oecmcarineeinend sullen Mersesaapeeecetes tf can 4 00 4,800 00° 
a aUO MING RL Feet ab MOS i. cvecurss ne aed nec. eee ee per lineal foot... 0 40 520 00° 
10,000 vs "| Timber, 16 inches by 12 inches, string- ; 
ers for trestle bridges and culverts... ee 0 35 3,500 00° 
100,000 ol ..|Timber, 12 inch square, in trestle 3) 
bridges, culverts, and cattle guards. Hf 0 30 30,000 00° 
30,000 os ..|8 inch flatted timber, in trestle bridges, q 
culverts and cattle guards.........ssee0. Zs ate 0 15 4,500 00° 
20,000 feet, B. M...|] Hemlock or spruce plank. ....c00-...se000- per 1,000 ft., B.M.| 20 00 400 00° 
10,000 eC ras PUNE AADC 2. deccaca coh atahute etna rn f ae 20 00 200 00 
5,000 cs oo ara wood. plank e: cee cee eee e | 20 00 100 00° 

20,000 TDS i. 7 crcccese Wrought iron, including bolts, spikes, | 
BITAPS, 7 Couch a tena eee per ths,.tsee ees | 010] 2,000 00 
BOO mou rie te Cast If Dts ..cissc-etacesd ote eaeeee ee ea 0 07 210 00° 
Approximate amount of Contract........c00+ sess: | Tasmania teeine $406,194 00 


pee i ev oe a 
After the contract was let, a change was made in the location of the line, which 
cut off about 123 miles at the westerly end, and reduced the quantity of work 
about one-third. The contract now terminates at a point near Sunshine Creek, 
length, 324 miles. | 
Approximate amount of contract (as revised).........-..8270,796 00 i 

Amount paid on account of work executed.......... 000. 239,220 00 


Contract No. 14. | 


) 

Main Lint.—Grading and bridging—Selkirk to Cross Lake. Length, 77 miles. 
Messrs. Sifton and Ward, Contractors. The contract embraces the clearing, 
grubbing, fencing, excavation, draining, ditching, foundation works, wooden bridges, 


ae eee Caer 
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culverts, and all other works requirec in connection therewith, according to general 
specifications. Date of contract, 3rd April, 1875. Date for completion, 1st August, 
1876. 
_ The approximate quantities furnished to contractors, moneyed out at contract 
rates, are as follows :— 


SCHEDULE OF QUANTITIES AND PRICES. 


Se anies. Description of Works. Rates. Amount. 
eet la a RRS SA Ape ee ee a pS By i 
| $ cts. $ cts. 
#000: Acres.....-.. OTe ATE occcnsesnneeaceer ssviceee Mgetsed teen candacnredseere: per acre.|! 5 00 5,000 00 
ree CO LOSC CULUDUD:....scccedsavees  seasesuslewss tsesee enee ove Sao 40 00 4,000 00 
| 200“ ........,|Grubbing, including side ditches .............+. Sen ee: 60 00 12,000 00 
mee 000: Lineal feet [Fencing.....0.....5. sosescovsessocees Rerneae sean per 100 lineal feet. 6 00 12,000 00 
10,000 Cubic Yds.{Solid rock excavation......... FaSatN ti unsis cans: per cubic yard. 2 00 20,000 00 
3,000 «| {Loose ear ea ry eto Awe cubes 100] 3,000 00 
1,000,000 ee ..|Harth excavation, including borrowing “ Rs 0 26 , 260,000 00 
40,000 . .. Excavation in off-take ditches beyond 
IRE a ¥ MIDS. on. s cane suscaseevonness cop ane “ iH 0 23! 9,200 00 
| 20,000 Lineal Feet Under drains...........cccssessrecsseoeee- per 100 lineal feet. | 50 00 ; 10,000 00 
3 spans, 100 ft. clear. Howe Truss Bridges..... 0... s.-0+seesseve oes ceeeeeees per span 4,000 00 ; 12,000 00 
pe SS 80 ics oe yu SM PSM ohcaseesauteccencausscmeastaas ss cues vs 3,000 00 3,000 00 
oeeco : « « et MeN eee en tc 2,500 00 | 2,500 00 
2,500 Cubic Yds.;Crib-work in abutments and piers of bridges, includ- 
ing timber and stone fiilling..... ...... per cubic yard 3 00 7,500 00 
1,200 - me [EOL DEE Pius’ taaeee'aness mip aeeec see fay cdece cutecariee’s of i 4 00 4,800 00 
2,400 Lineal Feet Piles...... ...:...0. cesses ras getttte catea sesteoeoss PEL LINER! ae 0 50 1,200 00 
6,000 ss .. Timber, 16 inches by 12 inches, stringers 
for trestle bridges and culverts........ | 0 60 3,600 00 
55,000 i ..|Timber, 12 inches square, in trestle © | 
bridges, culverts and cattle guards. a : 0 40 | 22,000 00 
1,000 2 ..|Timber, 12 inches by 6 inches ...........s0«. as | 0 25 250 00 
2,000 33 a: hae 9inches by 6 inches............... te 0 25 500 00 
24,000 ir ..|8-inch flatted timber........ . rseaeonemss Aeeees zs \ 0 20 4,800 00 
10,000 Feet, B.M...|;Hemlock or spruce plank...... meee per 1,000 feet B.M.| 50 00 500 00 
8,000 es Bet EOL PIRI Gres pret cersd pisses sw nepsiereesencst< ce te ge 50 00 400 00 
Bee! Hardwood Plank -......0»000..-+ nie “ oe; 50 00 250 00 
20,000 Lbs ............ Wrought iron, including bolts, spikes, straps, 
CU ochg Ga oaesaset éedencan asanenisevecen teense per fb. 0 20 4,000 00 
eee © ees ; eg ELDIU Pe. Toke ws wdaves te trasiosseeces skeet cipmceaaese ie ee 0 15 450 00 
| —— ee 
| Approximate amount of Contract............ ee | ey Meceasnenn $402,950 00 
Amount paid on account of work executed....... wee $214,500 00 


Contract No. 15. 


Main Line.—Grading and bridging—Cross Lake to Keewatin. I.ength, 363 
iles—also track laying and ballasting, Selkirk to Keewatin, length 112 miles. 
Messrs. Sutton, Thompson & Whitehead, Coxtractors. The contract embraces the 
learing, grubbing, excavation, embankments, tunnelling, drainage, ditching founda- 
ion works, wooden bridges, culverts, masonry, the track-laying ballasting, and all 
ither works connected therewith, according to general specifications. Date of 
ontract, 9th January, 1877; date for completion, lst July, 1~79. The track from 
Selkirk to Cross Lake to be laid as soon as practicable after the completion of the 
adbed by the contractors for the grading of that section. 

_ The approximate quantities furnished to contractors, moneyed out at the contract 
fates, are as follows :— 
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q 
SCHEDULE OF QUANTITIES AND PRICES. 
| a 
“ ae bee Description of Work. Rates. Amount. 
$  cts.; $ cts 
5OO Acres =... Clea rin Os ivescco<-scccsensgs coves Meveasdoecsdonteecesacter per acre .. 30 00 15,0C0 00 
An; iti teasene ClOSe CULLING......00. crree esos seseoees coreesees savees So 50 00 1,000 00 
BOM Bate. ancs Grubbing, including side ditches and off- B 
take CTAIns eeiessseteccscersive Seteceosscecsnseeee as 80 00 | 4,000 00 
300,000 cubic yards Solid rock excavation ......... aie c. yard 2 75 825, 000 00 
30, 000 fe .|Loose rock excavation...........+. nee 1 75 52, 500 00 
80,000 ec ..|Harth excavation, including borrowing. easeses a 0 37 29, 600 7 
20,000 a ...|Excavation in off-take ditches, beyond rail- | 
WAY LINAIUS soon corcancesobievessese eis senenenceneeete= 0 45 9,000 00 
10,000 dineal feet 2) U mdér-drains \<-.,...-.7<ss-cscceestcacesarsess hace tea: per 100 1. ft. 55 00 5, 500 00 
1 span, 40 feet clear.. .|Howe LEUSS ise Soucsicsacresss sohaseigacs usctuansacveteiarss per span... 600 00 "00 00 
425 lineal feet .., Tunnelling for railway (sectional area cee 
to 15 cubic yards to the lineal foot).. nT foot. 30 00 | 12,750 00 
200 te .|20-ft. tunnels for streams (12 cubic yards per 
lineal foot) .. 26 00 5,200 00 
160 ee .|16-ft. tunnels for streams (8 “cubic yards per 
CAL LOOUY oi c.5 se cescacens cumauce stu Vecescen cepers 18 00 2,880 00 
320 4 ...|12-ft. tunnels for streams (4 cubic yards per 
Limeal fOOL <5, .ccyncasasceton. cecaceess ac qeccnesetacee 14 00 4,480 00 
450 " 8-ft. tunnels for streams (2 cubic yards rer | 
WDAGal fOOb) sec ivssiorse tater Caveniets sseseete ries : 9 00 4,050 00 
1,300 as .|6-ft. tunnels for streams (1 cubic yard per 
lineal €60t) csue aia eon | 7 00 | 9,100 00 
1,000 cubic gant eee bike Seiiesa reste cdeeenasstion coementcaec rats teeaceeas per ¢. yar 200; 2, 5000 00 
2, 400 ke Bridge MASONTY ......04. seceesens -sseeseecessee sendeeees 11 00 26, 400 00. 
"380 f ts 0 [Crib work i in abutments and piers of bridges, 7 
- including timber and stone-filling ........ as 2°75 1,045 00° 
Squared Timber wn Trestle-work, Bridges, Culverts, Sc. i 
500 lineal Sie 116 inches by 12 inches sad? lop saeave/oos saat cimeneases per 1. foot. 0 33 
84,000 ss {15 OMe Ste Pitscutescandoesasane-snceclca tees te wee 0 30 
84,000 af i ES ee ar eveeoyases piiscnevereesscven Pie 2 0 30 
1,000 ee 12 J 1D et Whe socceeiia cater eons tacoma nee of 0 30 
20,000 ee oa ee os GD net MOL eee Sept stchaneaeededse ae 0 28 
140,000 of eee 4 eS Gir ips le Wen teawctons susnwtte, vottecaceien uf 0 28 | 
245,000 a | 9 Ks Qe Us rena saecsesactersecavinrsectass oh 0 
225,000 =“ Ges =x! A Daher eee hn ct 0 2 5 
84,000  « Bi 44s eae ee 02 
Round Timber in Trestle-work, Bridges, Culverts, §c., | 
*y of size to square, to following dimensions: 
260,000 = 12 inches by 12 inches Ep anetWeeceticcotocttoe wenetaect per 1. foot. 0 18 | 
44,000 4 12 OES | AS OY Aacconarcc ce err coe eee - mae 017 
16,000 - ete ne Qe ave suviuas Weestsi teensy enseesase uu ema 017 | 
81,000 Be woof La ge Oo Sieh ceetaseresese eee Reoer ery oes Ay 0 12 ! 
14,000; 4012 © os LCE REA ae Sts Regt Cee 0 10 
74,000 id Toes) tg Oa Sie ea cs nb otcr cca peaemmteecoere y nae 0 12 
198,000 Ser: Ra MO Ne Ps ee REC nye 5 Na = 0 10 
15,000 Oye tt AL REE gees Men eee Pinte eas hs oii 0 08 
BO O00 geome bg ores BO 0 tek ae a ee inca 0 06 
1,000 Be | 8 inches flatted timber ........ Cicer eet 0 12 
645,000 feet, B.M.. .. Hemlock Or spruce Plank <4.<c.sesscecstecsss per 7 000, XB. M. 12 00 
1,000 4 --|Pine POLAT ic vencl tens mere ceedn nieve takes 25 00 
1,000 4 2 APO WOOG IARI S.<a05 cae) cave eeerg nee dverces in 20 00 
325, DODDS ire arstweae ..iWrought iron, ee bolts, eee 
| Straps, &C. ......04 Bene eouesen DOE LO dears 0 13 
DODO. ee wcee noe: ORGLAE OD... cea! at ak eens Carat came arene eacec ecules e ananeee 0 10 
270,000 INU DOT Pe LLCS peacvasteacccntes ierccoatncees ceeatennee mei ra ete nce per tie ..... 0 40 | 
116 miles .. .....!Track-laying ............ Tlie, Gnaseeentan satta Reece per mile . 290 00 
186,000 cubic yards GP aSti DQ. 13. kcce <cas samen eeuan onaie thiees sea aweedann es per c. yard 0 33 
2G Sets>) mc. ps08 Points and: CrOssINGS\.0...1sers se tans ...laying each set 10 00 


Approximate Amount of Contract... ..... scree 
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Contract No. 16. 


CANADA CENTRAL.—Extension of the Railway from the vicinity of the village of 
Douglas westward to the eastern end of the main line of the Pacific Railway near 
Lake Nipissing. The Canada Central Railway Company contractors. The length 
of line subsidized is about 120 miles, and the subsidy to be granted is at the rate of 
$12,000 per mile. 

Date of Order in Council, 4th November, 1874; date for completion, Ist 
January, 1877. 

Very little progress has been. made towards carrying out the work. The sum of 
$68,000 has been paid on account of rails delivered. 


Contract No. 17. 


TRANSPORTATION OF Rarts from Liverpool, England, to the ports of Esquimalt or 
Nanaimo, on Vancouver Island, British Columbia; Anderson, Anderson & Co., con- 
tractors. 

The contract embraces the transportation of about 5,000 tons of steel rails, with 
their accessories, such as fish-plates, bolts and nuts. Date of contract, 8th April, 
1875; date for last shipment, June 1875. The quantities and rates are as follow :— 


Tons. cwt. qrs. lbs. 


1H ce 5,077 8 118 
1 SV) epee E(k LO9F10) be 4 
Bolts and Nuts.... Tose AO 2n@ 


5,260 22 22 @ $9.73 per ton....$51,181 22 


HELIN O nectar cue con cnees ski vest asreveraNetets couscceesentuces 205 03 
IE ONG ROMEE ACKAVCS..05e.20ce+cse0 seem sareap appenar Picea 76 68 

$51,462 96 
PROM EN DAC yOU ACCOUML 4 a0.s c0Senede (en 0ecouenearce saeaes sees $51,462 96 


Contract No. 18. 


TRANSPORTATION OF Ralzs, fish-plates, bolts, etc., from Duluth to Winnipeg, Man., 
or any point on the Red River between Pembina and Winnipeg, at the rate of $15 
per ton, U.S. currency, and in the event of the channel of the Red River being 
improved, same rate, viz.: $15 per ton from Duluth to the point of crossing of the 
Canadian Pacific Railway north of Stone Fort. 

Red River Transportation Co., Contractors. Date of contract, May 22nd, 1875 ; 
delivery during the season of navigation. 


Quantities delivered to date as follows :— 


Tons. cwt. qrs. — lbs. 


atleeccr iba. copra 14,492 2 9 14 
Fish plates......... OU ila Oy 
een eee seat PIP et a ve! 


. | 15,141 7 2 1 @$15 US. éy. = $227,123 41 


Amount paid on account, $206,171 33, Canadian currency. 
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Contract No. 19. 


- Enaineer’s House, erected at Read’s, near Kaministiquia Bridge. Mose 
Chevrette, Contractor. | 
The contract embraces all labor, material, plant, and everything necessary fo 
the due completion of the work. Date of contract, 3rd June, 1875; date for comple 
tion, Ist August, 1875. 
Amount Of. CONtrACE. 2... . cc sseeacivn cute eee acpuee cous caemanent ie OO CMNETE 


ATMOUN UE. DAICS: 50 55s scent eais's ts ane deca oie thelsialeh fe eh dily Riva reciente 


This contract has been completed. 


Contract No. 20. 


TRASPORTATIOM OF Rarts: 5,000 tons of rails, with their accessories, fror 
Montreal to Fort William or Duluth. The Merchants’s and Lake and River Steamshiy 
Company, Contractors. The contract includes the providing of first-class propellers 
and transport from the Port of Montreal to the Ports of Fort William and Duluth, o1 
either of them, together with all charges for loading and unloading and piling of the 
same on the wharves or places within a distance of 60 feet from the ship’s side; all 
premiums of insurance; all wharfage or harbour dues at the ports of destination o1 
delivery, with all canal and other tolls chargeable on the route. 

Date of contract, 29th July, 1875. Date for completion, season of navigatior 
of 1875. : 


The quantities and rates are as follows:— 


Tons. cwt. qrs. lbs. 


alse eas ce el OO mete ad, od 
Fish-plates .... DOUG Oo ome U 
Bolts and nuts Hos SG" 8 
10,826 16 1 5 at $6.20 per ton = $67,126 28 


Amount Paid ON ACCOUNt.,5....00 +. «2s eceet senses eee 


This contract has been completed. 


Contract No. 21. 


TRANSPORTATION OF Rarts from Montreal to Lachine, Patrick Kenny, Con 
tractor. ‘The contract embraces the taking of the rails from ships’ tackles or wharves 
wherever they may have been landed, transporting the same to the Rock Cut at 
Lachine, and there discharging and piling the same. : 

Date of contract, ¥th August, 1875. Date for completion, during the season of 
navigation of 1875. 


The quantities and rate are as follows :— 


Tons. cwt. gqrs_ lbs. 


TEU ae os ve ce 10,977 13 O 4 at 80 cts. per ton = $8,782 11 ; 


ee 


Mrdoumk patd ost. da vntse sini ve A ee eae ee ee I 


This contract has been completed. 
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Contract No. 22. 


TRANSPORTATION OF RAILS with their accessories from Montreal to Kingston. 
Tolcomb & Stewart, Contractors. The contract embraces the supply of a number of 
tandard barges with proper steam power and transport, to load, unload and pile the 
ame on wharf to be indicated. Date of contract, 22nd September, 1875; date for 
ompletior, during the season of navigation of 1875. 


Quantities and rates as follows:— 


Tons. cwt. qrs. lbs. 


4,906 8 0 19 @ $1 30 per ton less 10c. per 
ton for piling done by Government.................. $5,887 70 


PAP UGTA Sys 08, ects toes vs cn acavenedee Panacea screae? bonita teas $5,850 00 


4, This contract has been completed. 


Contract No. 23. 


__ SLEepeERs or Cross 'I'res to be delivered along line from Fort William westward 
9 the 23rd mile post. Messrs. Sifton & Ward, Contractors. The contract provides for 
he delivery of 56,000 ties as per specification. Date of contract, 4th October, 1875 ; 
ate for completion, 1st June, 1876. 


Quantity of ties delivered 56,339 at contract rate 26c... $14,648 14 


BR MMUDAING r aatners fog e eeee  cckssv6i eae, Lasteien aes $14,648 14 


_ This contract has been completed. 
| 


Contract No. 24. 


EneineEr’s House to be erected at the Town plot of Fort William. Messrs. 
liver, Davidson & Co., Contractors. The contract embraces all labour, material , plant 
nd everything necessary for the due completion of the work. Date of contract, 6th 


eptember, 1875; date for completion, 20th June, 1876. 


: | Re ee le Clarny aie valiiccuccanes seek obte sk eecathieee ieee $3,000 00 
: Extra allowance for plastcring, etC...........ccecseceeees rere 83 70 
$ 3,083 70 


Pe D ANG r ey ec dr scece seis; csseevste leek ete ee ge OUSOL LO 


-~ This contract has been completed. 


Contract No. 25. 


erewith, according to general secitication. Date of contract, 7th June, 1876; 
ite for completion to Port Savanne (Lac des Milles Lacs), Ist August, 1877 ; 
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‘es 
a ee a ee 
—_— - — 


at conti 


The approximate quantities furnished to contractors, moneyed out ¢ 
rates are as follows :— 


SCHEDULE OF QUANTITIFS AND PRICES. a 


moet Description of Works. Rates. 
$ cts 
100 Ares .. .-.|ClEAriDg. ..reccor-cccorsesee soscossasee sevatoconses coves PCF ACTE... 25 00 
BO 86! he yoceep Clope: CUttin G.., vieaew cgstactvabascber sccéte estadewas sanece erie 30 00 
DOO seer) ee dees ce Grubbing (including side ditches and off-take P 
drains ..... Fas raatae tes tvetee trae Urenestieaage lantsd Sy 80 00 09 0 
240,000 cubic yards|Solid rock excavation (line cuttings) .......... per c. yard 150 | 360,000 0 
10,000 <4 ...| L4oose ye is hacen ent See Sace 0 90 ¥,000 0 
1,000,000 a ...|/Earth excavation (including bofrowing)...... hae ee 0 33 | 330,600 9 
10,000 he ...|Excavation in off-take ditches beyond rail- al 
way limits .2.:....5.de0 LG Rae rete bed tates? Ono 3,500 0 
60,000 lineal feet..| Under Crain ....... ..4+ csseeves sere sseeeee per 100 lineal feet.. 10 00 6,000 0, 
WP SPAMS; 05505. -Boss sees . |Howe truss bridge 100 ft. clear....... ...........per span...| 4,000 00 16,000 0 
ZAR Pees 6 55 a BO ere cet ieteet $e hgh “R800 08 5,600 0 
he aga hae one cents tf 60 oat Sealed ou dent beet en none Uae raed ti” eta EROS 12,600 0 
TRUS Son goer «“ AQ erpeirte pcteeees oe A per Pe elk, 7,200 0 
9,000 cubic yards|Crib work in abutments and piers of bridges | 
(including timber and stone filling) ......perc. yard 4 00 36,000 6 
2;0005) cs ae EVEL AD cctevessescunes seu ceres ee a ii ceosuneveaeoeesoets oes 2 50 5,000 0 
5,300 lineal feet ..) Piles Griven ........6.-ccccseerseneee sesess ceeees coseerees per 1. foot. 0 25 1,325 0} 
14,000 zs ...|Limber, 16 inches by 12 inches, stringers in 
trestle bridges and culverts .............04+ 0 50 7,000 0 
96,000 ny ...| limber, 12 inches square, in trestle bridges, 
culverts and cattle guards ..........+ 0+ CL uesaae® Rs 0 40 38,400 ( 
4,000 “c .../ Timber, 12 inches by 6 inches, in work......... aes, 0 20 800 | 
45,000 2 He Ht 9 eS Pe a OS i a ees ae ae bang Ses 0 20 9,000 ¢ 
28,000 bor leee.nt at 9 Sanaa OY ecetccass as 0 18 5,040 ¢ 
11,000 feet B.M ...| Hemlock or spruce plank, in work ......... per 1,000 B.M. 16 00 } 176 ¢ 
32,000 ee os |Pine plank, dil WOPK -<.asssa5-r000ecee <cea vata vee - es 20 00 640 ¢ 
4,000 . ...| Hardwood, plank, in WOrK...... .ccceccoe seoees oe oct 20 00 80 ¢ 
49,000 18"... -...ces- Wroughtiron, including bolts, spikes, straps, | 
Ao) An Work e,soats aud erecee per lb... 0 10 4,900 ¢ 
HOD O Uh asa Cast iron ........ aaah Sh re NR Ce ce ctr aes 010 1,000 € 
210,000 ties. ......00. | sceeececceececees sonrerees orsevvees cesses tecees pactavucjeeeiens Per tic... 0 26 54,600 € 
112 miles. .. «2:4 Prack: laying. cscreisssevecs cseot seases svocerraracs per mile ... 300 00 33,600 ( 
180,000 cubic yards|Ballasting.........cscessereeseeeseces siterceseee oe seeees per C. Yard 0 38. 63,400 € 
PAPO US ccesvctuscurtecsscs POInts WB CLOSsSiMGS.c. 2. codes aboaseces ve cesees AA laying each 50 00 1,200 ¢) 
) ] 


Approximate amount of Contract..........se-ssc0] soveses esrese .-| 1,037,061 € 


Amount paid on account of work executed. Pere 2 tira ini 


The work is being energetically prosecuted, the rails are laid twenty-five miles 
and it is expected that Fort William will be connected with Port Savanne by Septem 
ber next. 


Contract No. 26. 


Exatne Houser at the town plot of Fort William. James Isbester, contractol 
The contract embraces all kinds of labour, machinery, materials and everythin, 
necessary for the due execution and completion of a ten-stall engine house. Date ¢ 
contract, 17th July, 1876; date for completion, Ist August, 1877. 

Amount of Cotractssc.. sa: its eehonqitad se weedvas cote) VEU cen 


en ee ee 


Amount paid on account of work executed............. 14,800 00 
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Contract No. 2%. 


TRANSPORTATION OF Rains from Montreal, Lachine and Kingston to Fort 
illiam or Duluth. The Merchants and Lake and River Steamship Company, Con- 
sractors. The contract includes the providing of first-class propellors and transport 
‘rom the ports above named to Fort William and Duluth or either of them, together 
with all charges for loading, unloading and piling of the same on the wharves or 
places within a distance of sixty fect from the ship’s side, all premiums of insurance, 
all wharfage or harbour dues at the ports of destination or delivery, with al] canal or 
»ther tolls chargeable on the route. Date of contract, 16th May, 1876; date for 
tompletion, season of navigation, 1876. 


The quantities and rates are as follows :— 


| Tons. cwt. qr. lbs. 

| mails, 19,052 11 2 22 { afontren to Fort William or Duluth, Hi au $88,436 62 
Rails, © 130 0 0 0O—Kingston ch i at 2.75... 357 50 
Rails, 100 0 0 0—Kingston “ - at 3.25... 325 00 


$89,119 12 


[aes 


Amount paid,......ccccccccsscrsccsccerecneceecensensececeersasene aaeeaeoussonseuees $89,060 00 


4 The contract has been completed. 


Contract No. 28. 


TRANSPORTATION OF RoLLina Srook, fish plates, bolts, spikes, switch-gear, &c., 
from St. Paul or Duluth, to Manitoba. The Red River Transportation Company, Con- 
ractors. Date of contract 16th May, 1876; date for completion, season of naviga- 


The quantities and rates are as follows :— 
Fish-plates, bolts, spikes, crossings and switch- U.S. Cy. 


DOAN, Ab.cccecsecsecscreeecneee soeneeeeceseseen see renees $0 75 per 100 lbs. 
Locomotive and tender to Moorhead, at...... ane 0 35 per mile. 
i we Moorhead to Manitoba, at 1 00 per 100 Ibs. 
Passenger or baggage cars to Moorhead at....... . 0 15 per mile, 
Do do Moorhead to Manitoba, at 0 75 per 100 lbs. 
Box car to Moorhead.........-.++0e ADS hi SS CEE 0 10 per mile. 
Flat car Ne I bart P NASI IO LONE OC » © 08 per mile. - 
Box or flat cars, Moorhead to Manitoba. ........... 0 75 per 100 lbs. 


No work performed under this contract to date. 
Contract No. 29. 


- Rarnway Spikes, to be delivered on the wharf at Fort William or Duluth. 
Messrs. Cooper, Fairman & Co., Contractors. Date of contract, July 28. 1876. 
25 tons to be delivered on or before the 15th August, 1876; the remainder at suitable 
eriods there:fter. 


Contract for 150 tons, at $57.00 per ton. ......s.eee $8,550 00 


Amount paid....... puasen’ Sith ee ete cage anise: » 4,275 00 
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Contract No. 30. 


Bouts AND Nurs delivered in Montreal or Toronto. Messrs, Cooper, Fairman 
Co., Contractors. The contract embraced the delivery of bolts and nuts, as aboy 
manufactured according to sample furnished by Mr. C. P. Sandberg. Date | 
contract, 5th March, 1875. 


Contract for 160 tons, at $101........ .. a Ss sinaiernaset a eaeaes | $16,160 00 


ATHOUN DAI ses erst such exe sliver eee eneae cee vetaceneyeteee . 16,160 00° 


This contract has been completed. 


Contract No. 31. 


Botts anp Nuts delivered in Vancouver Island, British Columbia. Messr 
Cooper, Fairman & Co., Contractors. The contract embraced the delivery of bol 
and nuts, as above, manufactured according to sample furnished by Mr. CG. P. San 
berg. Date of contract, 5th March, 1875; to be delivered during the year 1875. 


Tons  cwt. 
43 4 tbh 4) DO seas cla sesrtarecaee pete ee eee aes $4,099 68 
30 OS ls OOS 04 aN eee, oak Cet, Sree ree 2,701 01 
Amount of contract............ | $6,800 69 
AMOUNE DAIG Ss incwisesee tba $6,800 69 


This contract has been completed. 


GENERAL SPECIFICATION 


For the Construction of the Work now being carried into execution under certain of tl 
| foregoing Contracts. 


1, This specification refers to all works of construction and materials require 
in making and building the railway up to formation level, and preparing it for th 
permanent way: comprising clearing, close cutting, grubbing, fencing, excavatiol 
tunnelling, draining, ditching, foundation works, bridges, culverts. Also trac 
laying, ballasting, and all other works connected with the construction and compl 
tion of the line of railway, to which the Engineer may consider this specification 1 
be applicable under each contract. 


CLEARING, CLOSE CUTTING AND GRUBBING. 


2. The clearing is embraced in the contract for the erection of the telegraph 
but in the event of the Telegraph Contractor failing to execute this portion of th 
work, the Contractor for grading may be required and directed to do it; a price fc 
clearing is therefore necessary. | 

3. Where the railway passes through wooded sections, the land must be cleare 
to the width of sixty-six feet on each side of the centre line, or such greater 0 
lesser width as the Engineer may direct. 5 

4. The clearing is to be done so that all the brush, logs and other loose materi 
within its limits shall be’ burned, In no case shall any of the brush or logs be cas 
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back upon the adjacent timber lands; they must invariably be made into piles near 
the centre of the space to be cleared, and there entirely consumed. All brush or trees 
accidentally or otherwise thrown into the adjacent woods, must be dragged out and 
burned. Tke land when cleared must be left in a clean condition, and the Contractor 
will be held responsible for all damage to crops and timber. 
5. Where embankments aro to be formed less than four fect and more than two 
feet in height, all the standing timber and stumps must be chopped close to the 
ground within the limits of the embankment, and burned. See gt 
6. Where excavations do not exceed three feet in depth, or embankments two 
feet in height, all stumps must be grubbed out and if possible burnt; those that will 
not burn must be carried beyond the limits of the cuttings and embankments, where 
directed, and there piled. Directions will be given at the proper time as to the 
extent of ground required to be cleared, close-cut and grubbed. The side ditching 
and off-take drains must also be grubbed, but no grubbing will be paid for in borrow- 
ing pits. 


FENCING AND GATES. 


7. The fence, wherever required, shall be a strong, well-built, heavy farm fence of 
approved design, thoroughly secured by stakes, riders, posts and yokes, or other means 
to prevent its removal by gales of wind or animals. | 

8. The farm gates, when required, will be light and strong, of an approved 
design, similar to those on the Intercolonial Railway. 

9. The fencing to be thoroughly completed through ali the cleared lands, and 
wherever it may be directed to be placed by the Engineer. . 


GRADING, EMBANKMENTS, DITCHING, ETO. 


10. In woodland the grading will be commenced after the clearing, close cutting 
and grubbing required is completed to the satisfaction of the Engineer. | 
11. The width of embankments at sub-grade or formation level will be 17 feet. 

The width of cuttings will not be less than 22 feet. The slopes of earth work will gener- 
ally be made one and a half horizontal to one perpendicular. In rock cuttings the 
slopes will be, as a rule, one horizontal to four perpendicular. In cuttings partly 
earth and partly rock, aberm of 6 feet shall be left on the surface of the rock. The 
widths, slopes and other dimensions above defined may be varied by the Engineer at 
any time, to suit circumstances. And the Contractor shall not take out nor be paid 
for rock, nor any other excavation beyond the slopes, without an express order, in 
writing, from the Engineer. In the event of a slide in a rock cutting after it is 
formed, the Contractor wiil remove the debris, and be paid for it as loose rock or as 
earth, according to the class to which it may appear to the Engineer to belong. 

_ 12. The material to be placed in the embankments must be approved by the 
‘Engineer, and in places where the natural surface of the ground upon which the 
embankment is to rest is covered with vegetable matter which cannot be burned off in 
-elearing, and which would, in the opinion of the Engineer, impair the work, the same 
‘must be removed to his entire satisfaction. All sloping ground covered with pasture 
shall be deeply ploughed over the base of the embankments before the latter are 
commenced. . 
13. In level prairie sections it will be necessary to excavate off-take ditches for 
considerable distances to the right or left of the line. These ditches will generally be 
‘required in the lowest ground, where the material is frequentiy of a tough nature 
“(locally known by the name of “ Gumbo”). These off-take ditches must be of such 
widths and depths as may be required and directed. The sides shall be sloped one 
-yertical to two horizontal, and the material shall be cast out so as to leave a berm of 
at least six feet between the deposit and the top of the slopes. A separate price for 
oft-take ditches will be required in the tenders, and the quantities shall embrace all 
excavation in connection therewith, beyond the limits of the railway land, 


, 
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14. Side-hill ground to be covered by embankment shall first be thoroughly 
underdrained as the Engineer may see expedient, and all cuttings after being formed, 
and all slopes likely to be affected by wet, must be similarly uncerdrained, longitudin- 
ally or transversely, or both, as circumstances may seem to him to require. These 
drains will be constructed in a similar way to that in which ordinary land drains are 
sometimes made; a trench will first be dug to a minimum depth of four feet, and 
in the bottom of this trench, three or four cedar or spruce poles from two to three 
inches in diameter will first be laid by hand, breaking joint; over the poles will then 
be placed not. less than three feet of small broken stone, not larger than ordinary road 
metal or good gravel ballast, over which will be deposited such material convenient 
to the place as the Engineer may approve of. The Contractor must find all the 
material required in these drains, do all the work described and remove the surplus 
earth. ‘These drains must always be made with a sufficient longitudinal fall for the 
easy flow of the water, and therefore they may in level cuttings be deeper at one end 
than at the other, but the minimum depth will be not less than four feet. 

15. On the completion of the line cuttings and the underdrains provided for in last 
clause, ditches for the removal of surface water shall be formed along each side at the 
bottom of the slopes, in cuttings, according to directions to be given. Catch water 
ditches shall also be formed some distance back from the top of slopes, to exclude from 
the excavation any water flowing from the adjoining lands; the Contractor shall also 
construct all other drains and ditches which the Kngineer may deem necessary for 
the perfect drainage of the railway and works, 

16. All open ditches in cuttings or elsewhere, other than those referred to in 
clause 13, and all excavations required for turning, making, or changing watercourses, 
and which must be executed as may from time to time be directed, will be measured 
up and paid for as excavation according to its class, and all other excavations such as 
may be required in the formation of public roads, or in borrowing pits, or in grading 
depot grounds, turnouts or branches, and so much of foundation pits for bridges and 
culverts as are not under the level of the water, shall be considered as a necessary 
part of the excavation for the formation of the roadway, and must be executed and 
the materia! deposited according to the directions of the Engineer, and will be paid 
for at the same rate per yard as the ordinary excavation, according to its class. In_ 
foundation pits, where pumping or bailing becomes necessary, all the excavation 
under water level shall be measured and reckoned at three times the price of earth 
excavation, in order to cover the extra cost involved. | 


CLASSIFICATION OF EXCAVATION WORKS, ETC. 


17. Excavation will be classed under three heads, viz.: Solid Rock, Loose Rock, 
and Harth, and will be paid for according to the following definitions: 4 | 
Ist. All stones and boulders measuring more than 40 cubic feet, and all solid 
quarry rock, shall be termed Solid Rock Excavation. | 
2nd. All stones and boulders measuring more than 14 cubic feet, and less than — 
40 cubic feet, and all loose rock, whether in situe or otherwise, that may be removed 
with facility by hand, pick or bar, without the necessity of blasting, shall be termed 
Loose Rock Excavation. 
3rd. All other excavation of whatever kind, with the exception of off-take ditches 
referred to in Clause 13, shall be termed Earth Excavation. . Fi 
18. The contract price for these several classes of excavation shall be taken to 
include the whole cost of hauling, except only extreme cases which may involve a 
haul of more than twelve hundred feet. For every hundred feet of haul over twelve 
hundred feet and up to twenty-five hundred feet, the Contractor will be allowed at the 
rate of one cent per cubic yard, that is to say in the event of the haul being in any | 
case twenty-five hundred feet, thirteen cents per yard shall be added to the schedule - 
rate; which will be the maximum allowance for haul in any case, This clause shall 
not apply to ballast, 7 
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19. The embankments must be made to such suffivient height and width as will 
allow for the subsidence of the same, so that on being trimmed they will stand at the 
full dimensions specified in Clause 11, or at such heights, levels, widths and furms as 
may be directed by the Engineer, the upper surface of the banks to be rounded in 
order to throw off the water. | 

20. ‘The whole of the grading shall be carefully formed to the levels given, and 
the roadway in cutting shall invariably be rounded and left from six to eight inches 
lower at the sides than on the centre line. In rock cuttings it will bo sufficient to 


form a water channel about two feet wide and eight inches deep along each side. All 
“materials found in excavations, whether in road-bed cuttings, ditches, water channels, 
road crossings, borrowing pits or clsewhere, must be deposited in such places as the 
Engineer may direct. In cases where the road-bed excavations are insufficient to 


form the embankments, the deficiency shall be supplied by widening the cuttings, or 


from the side ditches, or from borrowing pits, but no material shall be so supplied 
without his concurrence, and not until the cuttings are completed, without his express 
sanction. All borrowing pits shall, if required by the Engineer, be dressed to a good 


shape and properly drained. Where material to n-ake up embankments is taken from 


the sides of the embankment, a berm of at least ten feet from bottom of slope of 
embankment shall remain untouched. . : 


21. Where the excavation in a cutting exceeds what may be required to make the 


embankments of the specified width, the Iingincer may direct that the embankments 
_be increased in width with the surplus material, and when this is done to his satis- 


faction, the remainder, if any, may be wasted; butin every case where either borrow- 
ing or wasting is resorted to, the materials must be taken and deposited as he may 
regulate and dircct. | 

__ 22, In cases where pitching or rip-rapping will be required for the protection of 


embankments contiguous to streams, all stone suitable for this work found in excava- 
tions may be removed and deposited in some convenient place until required, and all 


good building stone which may be found in rock excavations may, with the approval 
of the Ensineer, be preserved and piled along the side of the line asdirected. But any 
material so found and used will not be paid for twice, the quantity, if considerable, 
will form a deduction from the quantity of excavation as measured in the cutting. 
23. Rip-rap work, wherever required and ordered for the protection of slopes of 


embankments, must be well and -car-fully performed, in such manner and ot such 


thickness as may be directed. It will be measured and paid for by the cubic yard. 
| 24. Roads constructed to and from any point on the line of Railway for the con- 
venience of the Contractor, for the conveyance of material or otherwise, must be at 


his own risk, cost and charges, and he must pay for the use of the land for the same. 
fe 25. Wherever the lite is intersected by publ.c or private roads, the Contractor 
must keep open at his own cost convenient passing places, and he shall be held res- 
-ponsibie for keeping all crossings during the progress of the works, in such condition 
_as will enable the public to use them with perfect safety, and such as will give rise 
to no just ground for complaint. Contractors will be held liable for any damages 
resulting from negligence on their part or that of their men. At all. public roads 
crossed on the level, the Contractor will be required to put in two substantial cattle 
guards of wood of such dimensions as may be directed by the Engineer. 

26. Whenever any material is met with in the excavations, which the Engineer 
shall consider suitable and required for ballast, the same shall at his discretion be 
reserved for that purpose. | 

: 27. When slips occur in cuttings, after they are properly formed, the material 
must be immediately removed by the Contractor, the slopes re-formed, and such pre- 
cautions adopted as the Engineer may deem necessary. The Contractor will be paid 
for the removal of slips as already provided for. 


28. In the event of earth excavation being proceeded with in winter, no snow or 
ice must be placed in embankments, or allowed to be covered up in them, and all 
frozen earth must as far as practicable be excluded from the heart of embank- 
‘ments, , 
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29. The Contractor shall, before the work is finally accepted, finish up cuttings 
and embankments, dress and drain borrowing pits when required, dress slopes to the 
required angles, repair all damages by frost or other causes, and complete everything 
connected with the grading of the road-bed, &c., in a creditable and workmanlike 
manner, in accordance with the directions and to the satisfaction of the Engineer. 

30. The measurement of quantities shall invariably be made in excavation, unless 
in special cases, if any, where this may be found impossible; in such cases the Engi- 
neer shall determine the quantities in embankment, after making all proper allow- 
ances, of which he shall be the judge. | 

31. The prices stipulated for excavation of the several denominations, together 
with the price for haul in extreme cases, and the price for work in foundation pits 
under water level, shall be the total prices for excavating, loading, removing and 
depositing all the material. In a word, the rates and prices stipulated in the con- 
tract must be understood to cover every contingency; the furnishing of all labour, 
material, power and plant; the cost of finishing up cuttings and embankments, the 
dressing and draining of sorrowing pits, when required ; the dressing of slopes to the) 
required angle, and the completing of everything connected with the grading of road- 
bed, in a creditable and workmanlike manner, in accordance with the directions and | 
to the satistaction of the Engincer. 


TUNNELTING. 


82. The tunneling will consist of “ Line Tunnels” and “Stream Tunnels ”; the} 
former shall be formed to an exact minumum section hereafter to be furnished. For the | 
purpose cf tendering, the sectional area of “ Line Tunnels ” shall be calculated at 405 
superficial feet, equal to 15 cubic yards to the lineal foot of tunnel. The ‘Stream | 
Tunnels,” where formed, shall be driven through the solid rock which, in some places, | 
form the sides of ravines; they must be formed in the manner to be pointed out 1n each | 
case. Open cuttings at the end will be excavated te give an easy flow to the water; 
these open cuttings may be slightly curved, but the tunnels proper must be perfectly | 
straight from end to end, with the sides as smooth zs practicable. The up-stream end 
in each tunnel mvst generally be one foot lower than the bed of the stream at that 
point, and the tunnel must be driven with a proper inclination. Care must be taken 
to leave a solid pillar of 1¢cok between the tunnel and the side of the ravine, equal | 
(except in special cases) to not less than about double the diameter of the tunnel. The | 
thickness of solid rock over the tunnel shall be similarly proportioned. The open | 
cuttings which forms the outlets and inlets of tunnels, shall be measured and paid as | 
ordinary excavation according to classification; the material excavated from them to. 
be placed in the embankments; or as may be directed. The tunnels shall be paid for | 
by the lineal foot, and the price must cover all cost of pumping, bailing, draining, &e., | 
which may be necessary. The tunnels required will be of the following general | 
dimensions :— | 


Sectional Per lineal foot 

areas. of tunnel. 
Twenty feet tunnels, 324 superficial feet equals 12 cubic yards. 
Sixteen feet y ZAG al E 4 Ses < 
Twelve feet ¢ 108 me as . re L “c 
Hight feet of 54 ss as = rs “c 
Six fect ce DAT T4 (<9 (74 1 $6 (a3 

TIMBER STRUCTURES. si 


33. The structures for the passage of small streams may be built of the most 
suitable wood to be found in the country. Character and quality to be approved by 
the Engineer. The several structures are intended to be built according to the) 
following specification and the drawings referred to; but the character of the designs 
may be changed to suit circumstances, # 
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oy | 34. General Drawings No. 1 to 9, inclusive, show the kind of structures to be 
erected for the passage of the smaller streams under the railway. 


Drawing No. 1, for embankments 2 feet high. 
66 No. 2, ie 66 4 66 
66 No. 3 (a4 66 6 66 
66 No. 4, 66 66 8 6¢ 
(14 No. 5, a3 6¢ 10 66 
a4 No. 6, 66 5c, 15 (4 
66 No. 1, 66 14 2() 66 
66 No. 8, 66 (14 25 6» 
13 No. 9 66 66 30 66 
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35. No. 1 will be composed of two bents framed together in the manner shewn 
n the drawing, having cap and mud-sills framed into post and braces, and pinned as 
shewn. These bents will be placed in trenches—previously excavated—11 feet centre 
to centre, and at least 5 feet in the ground, and when properly levelled as to grade, 
eight, &c., the earth will then be firmly packed around them. These bents will be 
spanned by stringers 16 inches by 12 inches, and bolted by inch bolts—with washers 
—to the caps. The bank stringers will be 12 inches by 12 inches. The whole then 
covered by ties 9 inches by 8 inches, and of the lengths shewn in the plan. 

| 36, No. 2 will be similar in every respect to No. 1, except as to height of bents. 
See drawing. 

_ 37. No. 3 will be composed of four bents; each bent will have cap and mud-sills 
|12 inches by 12 inches, and four posts 12 inches by 12 inches, and two braces 12 inches 
by 12 inches, all framed together and pinned in the manner shewn. There will be two 
Bac onal braces of 9 inches by 6 inches placed in each bent in the manner shewn, aud 
bolted to the frames by % inch bolts with washers under the heads of nuts and bolts, 
jseven bolts to each brace. Trenches will be dug for the reception of these bents 11 
feet centre to centre, and 5 feet deep, and when the bents have been levelled up to 


in lieu of embankments, the same shall be erected in the most substantial manner in 
accordance with the plans and specifications of same to be furnished from time to 
time by the Engineer. 
__ 40. Wherever the circumstances of the case require the adoption of bridges on 
piles, they will be erected according to the following or another approved plan. 
Trenches will first be excavated 21 fect centre to centreand to the depth of the beds of the 
streams. Each bent will be composed of four piles driven perpendicularly,together with 
‘two spur piles as shewn in the drawing. The piles are to measure at the butt or larger 
end not less then 12 nor more than 17 inches in diameter, exclusive of bark, They 
must be perfectly sound and straight, and be of such lengths as circumstances may 
require. ‘The piles must be driven by a hammer weighing 1,500 Ibs. or upwards, until 
they reach perfectly firm ground. They will generally be tested by the hammer 
falling 30 feet at the last blow. Care must be taken to have them driven truly, so 
shat the caps, waling pieces and braces may be properly framed and boited to them. 
The spur piles must be curve-pointed, so that as they are driven they will gradually 
me into their places and butt against the piles and be bolted to the same, with two 
40 
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bolts to each spur pile. Before being driven the piles must be sawed or chopped © 
square at the butt, and tapered to a blunt point at the smaller end. Should the 
appear to be any danger of splitting, the heads must be bound with iron hoops, and 
necessary the points must also be properly shod. .The stringers must be double, 
inches by 16 inches bolted together and resting on corbells, and be bolted securely 
corbells and caps. The stringers must be of as long lengths as possible, and to bre 
joint alternately inside and out. The bank stringers will be 16 inches by 12 inch 
The whole to be covered by special ties 9 inches by 8 inches as shewn. 

41. The railway will be carried over the larger streams by bridges. The abt 
ments and piers will in some cases be built vf crib work filled with stone. The cri 
must be constructed in the most substantial manner of the most suitable timber to_ 
found in the vicinity, outside timbers to be not less than 12 inches square, dove-tail 
at angles, and properly pinned with hardwood pins or rag-bolts of iron as the Engine 
may direct; the ties may be of snitable round timber dove-tailed into face timbe 
and pinned. ‘The sloping faces of the cut-waters to piers must be square timber la 
with one side in the line of the rake of the cut-water and be dove-tailed at angles, tl 
two faces of the cut-waters will then be sheathed with hardwood plank 3 inches thie 
well fastened to the crib work with spikes or rag bolts. Ihe whole of the abutmen 
and piers to be finished in accordance with the plans and to the satisfaction of tl 
Engineer. 

42. Where the circumstances of the case require the adoption of timber bridge 
their superstructure will be of the most improved Howe Truss pattern, built of pin 
with white oak keys, cast iron prisms, and wrought iron rods with up-set ends, tl 
whole to be first class material and workmanship, but the Engineer may vary th 
design and the kind of timber if found necessary. Detail drawings will be prepares 
during the progress of the work by the Engineer to suit each span and bridge, and 1 
which the contractor must work. These bridges must be executed in a thoroughl 
substantial and workmanlike manner, and shall be completed in every respect excoy 
painting which will not be included in the present contract. 


IRON BRIDGES. 


43. The Government reserves the right to substitute and furnish iron supe 
structures for bridges in lieu of timber, and to take such steps as may be dceeme 
best for placing the same in position. In the event of this right being exercise 
after the contractor has incurred expense in procuring some of the timber, he sha 
not be entitled to any compensation on account of the substitution beyond the valu 
of the material furnished and the labour expended thereon. 


FOUNDATIONS. 

44, Foundation pits must be sunk to such depths as the Engineer may de 

proper for the safety and permanency of the structure to be erected; they must i 

all cases be sunk to such depth as will prevent the structures being acted’ on by th 

frost. ‘The material excavated therefrom to be deposited in embankment, unless th 
Engineer direct otherwise. 


BRIDGE AND CULVERT MASONRY, MORTAR, ETC. 


45. In order to prevent delay it will be expedient generally to build the struc 
tures in the first place of timber, but should it be practicable to insert structures ¢ 
masonry at one or more places, without interfering with the progress of the work 
and it appear expedient to do so, the Engineer may be authorized to substitut 
masonry for wooden structures. In such cases the work must be of a substantia 
and permanent character, and in every respect equal to the best description 
masonry in Railway works. . 
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_ 46. The masonry shall not be started at any point before the foundation has 
een properly prepared, nor until it has been examined and approved by the 
gineer, nor until the Contractor has provided a sufficient quantity of proper 
terials and plant to enable the work to be proceeded with reguiarly and 
tematically. | 

47. The stone uscd in all masonry on the line of railway, must be of a durable 
racter, large, well proportioned and well adapted for the construction of sub- 
tial and permanent structures; partics tendering must satisfy themselves as to 
ere fitting material for the masonry can be most conveniently procured. 

48. Bridge Masonry shall generally be in regular courses, of large well-shaped 
‘one, laid on their natural beds, the beds and vertical joints will be hammer dressed, 
) as to form quarter-inch joints. The vertical joints will be dressed back square 9 
wches, the beds will be dressed perfectly parallel throughout. The work will be left 
ith the “ quarry face” except the outside arrises, strings, and coping, which will 
e chisel dressed. 

_ 49. The courses will not be less than twelve inches, and they will be arranged 
in preparing the plans to suit the nature of the quarries, courses may range up to 
4 inches and the thinnest courses invariably be placed towards the top of the work. 
- 50. Headers will be built in every course not farther apart than 6 feet, they 
ill havea length in line of wall of not less than 24 inches, and they must run back 
; least three times their height, unless when the wall will not allow this proportion, 
which case they will pass through from front to back. Stretchers will have a 
linimum length in line of wall of 30 inches, and their breadth of bed will be at 
ast 13 times their height. ‘The vertical joints in each course must be arranged so 
s to overlap those in the course below 10 inches at least. The above dimensions 
re for minimum courses of 12 inches, the proportions will be the same for thicker 
courses. 

' 51. The quoins of abutments, piers, &c., shall be of the best and largest stones, 
and have chisel drafts properly tooled on the upright arris, from two to six inches 
e, according to the size and character of the structure. 

52. Coping stones, string courses and cut-waters shall be neatly dressed in 
‘cordance with plans and directions to be furnished during the progress of the work. 
_ 53. The bed stones for girders shall be the best description of sound stone, free 
om drys or flaws of any kind, they must not be less than 12 inches in depth for the 
nall bridges, and eight feet superficial area on the bed. The larger bridges will 
Tequire bed stones of proportionately greater weight; these stones shall be solidly 
ad carefully placed in position, so that the bridge will sit fair on the middle of the 
stone. 
54. The backing will consist of a flat bedded store, well shaped, having an area 
‘bed generally equal to four superficial feet cr more. Except in high piers or 
ibutments, two thicknesses of backing stone, but not more, will be allowed in each 
ourse, and their joints must not exceed that of the face work. In special cases, 
Where deemed necessary by the Engineer, to insure stability, the backing shall be in 
me thickness; the beds must, if necessary, be scabbled off, so as to give a solid 
searing. No pinning will be admitted. Between the backing and face stones there 
nust be a good square joint, not exceeding one inch in width, and the face stones 
nust be scabbled off to allow this. In walls over three feet in thickness, headers 
vill be built in front and back alternately, and great care must be taken in the 
rangement of the joints so as to give perfect bond. ERT. 
| 55. Culvert Masonry shall be built of good, sound, large, flat-headed stones, laid 

horizontal beds. It may be known as random work, or broken coursed rubble. 
he stones employed in this class of masonry will gencrally be not less in area of 
d than three superficial feet, nor less in thickness than eight inches, and they must 
yhammer dressed, so as to give good beds with half-inch joints. In smaller struc- 
res, and in cases where stones of good size and thickness cannot be had, they may, 
in other respects suitable, be admitted as thin as five inches, All stones must be 
id on their natural beds, . 
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56. Headers shall be built in the wall, from front and back alternately, at lea 
one in every five feet in line of wall, and frequently in the rise of wall. In the 
smallest structure headers shall not be less than twenty-four inches in length and 
the minimum breadth of bed allowed for stretchers shall be twelve inches. In the 
larger structures all stones must be heavier in proper proportion. Every attention 
must be paid to produce a perfect bond, and to give the whole a strong, neat, work- 
manlike finish. ¥ 

57. Wing walls will generally be finished with steps, formed of sound, durable 
stone, and not less than from 10 to 12 inches thick, and 6 feet superficial area; other 
walls will be covered with coping of a similar thickness, and of seven feet or upwards, 
superficial area. Those coverings will be neatly dressed when required, and as may 
be directed. The walls of the box culverts will be finished with stones the full 
thickness of wall, and the covers will be from 10 to 15 inches thick, according to 
the span; they must have a bearing of at least 12 inches on each wall, and they 
must be fitted sufficiently close tegether to prevent the earth from falling through. 

58. Arches of 10 feet span and upwards will be constructed of stones cut so that, 
when laid, their beds will radiate truly from the centre of the circle, the depth of 
stones will of course vary with the span, but will never exceed 30 inches ; they must 
not be less in length than 2% inches and they must break joint ten inches; their 
thickness on the soffit must be at least 9 inches, and it will be dressed to the circle, 
All the stones must be dressed to the full depth of bed so as to give truly radiated | 
joints from 3-16 to 1-inch, they must be set without pinning of any kind and the end 
joints must be properly squared. Each stone to be full bedded in cement, and each 
course afterwards thoroughly grouted. The outer ring stones to be neatly worked 
with a chisel draft around their edges. ; 

59. Arches of 8 feet span and under shall be constructed of suitable flat bedded 
stones ranging according to the span from 16 to 24 inches deep and with a minimu 
length of from 16 to 24 inches, and 5 to 6 inches in thickness on the soffit, they mu 
invariably extend through the entire thickness of the arch. _ Each stone to be well 
and closely fitted so as to give half-inch joints and to break joints with its fellow 7 
Jinches. The whole must be laid in thin cement mortar and each course must i 
well grouted immediately after being laid. The outer arch stones to be as near! 
uniform in depth as possible, of large size and neatly incorporated with the perpen: 
dicular face of the masonry. The key stones to be 10 or 12 inches on the soffit, t 
have a chisel draft around their edges, and to project beyond the face of the wall A 
or 3 inches, | 

60. All arches shall be built in cement, and before being covered with earth or 


the centering removed, they must be thoroughly flushed on the back, !evelled up and 
i 


rounded to a moderately even and smooth surface with the same material. | 
61. Centres of arches must in all cases be well formed, of ample strength, 
securely placed in position, and in every respect to the satisfaction of the Engineer, 
The ribs must not be placed farther apart thun three feet in any case. The laggings’ 
shall be cut to a scantling of three inches square. The supports of centres shall be 
substantial and well constructed. and they must be provided with proper wedges for 
easing centres when required. d ; | 
62. Structures having more than one arch shall be provided with as many 
centres as the Engineer may deem proper, «nd in no case shall the centres be struck 
without his sanction. i? 
63. Centering and scaffolding of all kinds shall be provided by the contractor, 
and the cost included in the price for masonry. 4 
64. The bottoms of culverts will be }.aved with stones set on edge, toa moderately 
even face, packed solid, the interstices being also well packed. The paving will 
be from 12 to 16 inches deep. 4] 
65, Masonry shall be formed dry or laid in mortar as circumstances may deter-| 
mine. In dry masonry special regard must be paid to the stone being massive ang 
well proportioned. : | 
66. Mortar shall be of hydraulic lime or cement, and common lime. x 
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6%. Hydraulic lime mortar will be used, unless otherwise directed, in building 

all masonry, from the foundations up to a line two feet above the ordinary level of 

‘the stream. It will be used also in turning arches, in laying girder beds, coping, 

covering of walls generally, in lipping and in pointing. The hydraulic lime or 

_ cement must be fresh ground of the best brand, and it must be delivered on the 

_ ground, and kept till used, in good order. Before Leing used, satisfactory proof must 

he afforded the Engineer of its hydraulic properties, as no inferior cement will be 

_ allowed. 

| 68. Common lime mortar must be made of the best common lime and will be 

employed in all masonry (except dry) where cement is not directed to be used. 

/ 69, Both cement and lime must be thoroughly incorporated with approved pro- 

| portions of clean large grained sharp sand. ‘The general proportions may be one 

part of lime to two parts of sand, but this may be varied according to the quality of the 
| lime or cement. Mortar will only be made as required, and it must be prepared and 
used under the immediate direction and to the satisfaction of an Inspector, by the 
| contractor’s men, failing which, the Inspector may employ other men to prepare the 
| mortar, and any expense incurred thereby shall be borne by the Contractor. Grout 
shall be formed by adding a sufficient quantity of water to well tempered and well 

_ proportioned mortar. le 

~ 40. When mortar is used, every stone must be set in a full bed and beaten solid ; 
the vertical joints must be flushed up solid, and every course must be perfectly level 
and thoroughly grouted. : 

| 41. In all walls built in common lime, the exposed faces will have a 4-inch 

- lipping of cement. , : 

\ 42. All masonry must be neatly and skilfully pointed, but if done out of season, 
or if from any other cause it may require repointing before the expiration of the 
contract, the contractor must make good and complete the same at his own cost, 

| Work left unfinished in the autumn must be properly protected during the winter by 
the Contractor, at his risk and cost. . | : 

q 43. A puddle-wall, at least 2 feet thick, extending from end to end of the 
| masonry, and from the bottom to the top, must be made between the back of the dry 
-masonry and the embankment. eke ~ 
a 74. After the masonry of a structure has been completed for a period of four or 
| five weeks, the formation of the embankment around it may be proceeded with. The 
earth must be carefully punned in thin layers around the walls, and in this manner 
the filling must be carried up simultaneously on both sides. The Contractor must be 
extremely careful in forming the embankments around culverts and bridges, as_he 
will be held liable for any damages to the structures that may arise. The punning 
must be carefully attended to, and the whole filling must invariably be done in uniform 
courses from the bottom to the top of the embankment, without loading one sido of 
the masonry more than another. 
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TRACK LAYING AND BALLASTING. 


45. The work of track laying and ballasting will embrace all engines, cars and 
plant (unless otherwise provided in the contract), and all labour and tools reqitired for 
_ loading, unloading, and distributing rails, joint-fastenings, spike, points and crossings, 
and sleepers or cross-ties ; laying, lifting, centreing, lining and surfacing the track ; 
also, for making roads to ballast pits and laying all service tracks; for getting, load- 
ing and unloading the ballast, placing the same in the road bed and trimming it up. 
At the close of the contract any engines or cars which may be considered by the 
engineer fit for further use, may be transferred to the Government on the valuation 
of the Enginecr. . 

: 46, The Government will furnish to the Contractor rails, joint-fastenings, spike, 
points, crossings and switch-gear, 
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77. The rails, joint-fastenings, spike, and points and crossings, will be delivered 
by the Government to the Contractor at places to be indicated, from whence they 
shall be distributed by the Contractor. > | 

The rails shall be laid to a gauge of 4-ft. 84 inches clear between the rails, and 
they shall be well and carefully fastened at the joints, which must be as near ag 
possible opposite each other and on the same tie, special care must be taken at points 
and crossings to have the rails laid to a tight gauge, the rails must be full spiked, and 
on curves the outer rail shall be elevated (unless otherwise directed), according to 
the degree of curvature as follows, that is to Say, on one degree curves 
0.05 feet, on two degree curves 0.10 feet, on three degree curves 0.15 feet, and 
on four degree curves 0.20 feet. The rails shall be handled with great care, and 
before being run over by either engine or cars, they shall be full sleepered and sur- 
fuced. Every precaution shall be taken to prevent them getting bent during the 
progress of the ballasting. 


SLEEPERS OR CROSS-TIES, XC. 


78. The sleepers or cross-ties must be of approved sound timber, smoothly 
hewn, free from all score hacks, and chopped or sawn square at the ends, 8 fect long, 
flatted on two opposite sides to a uniform thickness ot 6 inches, the flatted surface 
being not less than 6 inches, on either side, on the small end. They must be placed, 
as nearly as possible at uniform distances apart, and at right angles to the rails, in 
such a manner that about twenty-five per cent. of the length of the rail shall have a 
bearing upon the surface of the sleepers. “Joint sleepers’’ must have both an 
upper and under surface bearing, at their smallest end, ot at least 8 inches. _ 

79. When the sleepers are provided under a separate contract from the track-_ 
laying and ballasting, the Contractor for the latter shall take delivery of them, in- 
the position and at the points in which they are received by the Government 
Inspectors. 

80. The Contractors shall lay all sidipgs and put in all points and crossings com- 
plete, embracirg wing and jack rails, head-blocks, switch and signal-frames, and_ 
gearing, and they shall remove from the track and straighten all bent and damaged 
rails, and make good all injuries done before the works are finally accepted, and — 
further they will be held responsible for all materials provided them, and give a 
receipt for the same upon taking delivery. Track laying shall include the supplying, — 
furnishing and laying plank, including spike for the same, on public and private road — 
crossings, distributing rails, rail fastenings, spikes, points and crossings, ties, laying 
the same on main track and sidings, and centreing, lining and surfacing. 'Track- 
laying will be paid for by the lineal mile of 5,280 feet. 


BALLASTING, Xe. 


81. The land for ballast pits and approaches thereto will be furnished by the 
Government and approved by the Engineer; in selecting land for the purpose, a pre- 
ference will always be given to those points where the best material can be procured, 
having due regard to the convenience of the Contractors. During the working of 
any pif, should the material be found unfit for ballasting, the engineer shall have — 
power to compel the contractors to close such pit and open others. 

2. ‘Che surface of ballast pits shall be Stripped of soil where such exists, and no 
material whatever shall be placed on the road bed but good clean gravel, free from 
earth. clay, loam, or loamy sand; no larger stones shall be allowed. The maximum _ 
size of gravel must not be greater in diameter than 3 inches. In unloading the 
ballast, the train must be kept in constant motion, working to and fro so as to 4 
thoroughly mix the different qualities of ballast, until a sufficient quantity is deposited — 
for the first “lift.” The track must then be raised so that there will be an average — 
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be 
. of 6 inches beneath the sleepers, and the ballast must be well beaten and packed 
under and around them. As the raising proceeds the end of the lift shall extend over 
“not less than three rail lengths; and, before trains are allowed to pass over the inclined 
portion of track, it must be made sufficiently solid to prevent bending the rails, or 
twisting the rail-joints. After the lift, the track shall be centred, lined, topped, sur- 
faced and trimmed off to a proper form and width. 
ie 83. In the event of full ballasting being required, a second “ lift” must be made, in 
the same manner and with the same precautions as required for the first ‘‘ lift,” in 
order to secure a uniform thickness of 12 inches under the sleepers. 
‘84, In wet cuttings the Engineer shall have power to direct a greater thickness - 
or ballast, should it be deemed necessary. : 
___ 85. The Contractors shall keep all public and private road crossings in a safe and 
serviceable condition during the progress of the work, leaving them well and properly 
-planked inside and outside of the rails, as may be directed by the Engineer, and gra- 
yelled to a depth of at least 10 inches for a distance of 50 feet on both sides of the 
track. 
: 86. The track shall be left by the Contractors with everything complete, and 
well surfaced. The ballast shall be dressed off to the form required, and the whole 
shall be executed according to the direction and to the approval of the Chief 
_ Engineer, or other officer duly appointed. 
| 87. The Contractors shall be paid by the cubic yard for all ballast put into track, 
the measurement to be made in the pit or excavation, and the price per cubic yard to 
cover the cost of lying tracks to the pit, stripping the ground, excavating, handling, 
hauling, putting the ballast on the road bed, and neatly trimming it off to the proper 
form. 


MISCELLANEOUS WORK. 


| 88. If any work or service be required to be done, which in the opinion of the 
| Engineer does not come within the class of work to be measured under the contract, 
_ he shall be at liberty to direct the Contractor to perform the same by day’s labour, 
_and the Contractor when required by him shall supply such force as the Engineer 
| may direct, and the Contractor shall perform such work, and he shall be paid the 
_ reasonable and actual wages of such force as ascertained by time-keeper and pay- 
sheet, together with fifteen per cent. for the use of tools and profit. The Engineer 
_ shall be at liberty to discharge any bad or unsuitable workmen who may be placed at 
| day’s labour work, and the work so performed shall be subject to his approval before 
| payment thereof. 


CONDITIONS OF CONTRACT. 
The following are the Conditions under which the Contracts are entered into : 


: 89. At any time before the commencement or during the construction of any 
portion of the work, the Engineer, under the authority of the Minister of Public 
Works, will be at perfect liberty to make any changes or alterations which he may 
_ deem expedient, in the grades, the line of location, the width of cuttings of fillings, 
| the dimensions or character of structures, or in any otber thing connected with the 
/ works, whether or not such changes increase or diminish the quantities of worl to 
be done. The Contractor will be paid for the work actually executed by him, under 
| the Engincer’s directions and to his satisfaction, at the prices stipulated in the 
Contract, but he will not be entitled to any additional allowance by reason of any 
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90. Should any work, material, or thing of any description whatsoever be 
omitted from the Specification or Contract, which in the opinion of the Engineer is 
necessary or expedient to be executed, the Contractor shall, notwithstanding said 
omission, upon receiving written directions from the Engineer, perform the same, 
and the payment therefor shall be at the prive for such work given in the schedule 
of prices; or if no price be given therefor, at such price as the Engineer may con- 
sider just and reasonable. : 

91. It is intended that every allowance to which the Contractor is fairly entitled, 
will be embraced‘in the Kngineer’s monthly certificates ; but should the Contractor 
at any time have claims of any description which he considers are not included in. 
the progress certificates, it will be necessary for him to make and repeat such claims 
in writing to the Engineer within fourteen days after the date of each and every 
certificate in which he alleges such claims to have been omitted. % 

92. The Contractor in presenting claims of the kind referred to, must accom pany: 
them with satistactory evidence of their accuracy, and the reason why he thinks they 
should be allowed him. Unless claims are thus made during the progress of the 
work, within fourteen days, as in the preceding clause, and repeated, in writing, 
every month, until finally adjusted, it must be clearly understood that they shall be 
forever shut out. ‘i 

93. Cash payments will be made every month on the certificate of the Engineer, 
equal to about 90 per cent. of the value of the work done, approximately made up_ 
from returns of progress measurements and computed at the prices stipulated in the 
contract. On the completion of the work, to the satisfaction of the Hngineer, the 
quantities will be carefully made up from exact final measurement, and a certificate 
will be given thereon, but a final and closing certificate, including the ten per ‘cent. 
retained, will not be granted for a period of at least two months thereafter. 4 

94, The progress measurements and progress certificates shall not in any respect 1 
be taken as an acceptance of the work or release of the Contractor from his responsi-_ 
bility in respect thereof, but he shall at the conclusion of the work deliver over the 
same in good order, according to the true intent and meaning of the contract and | 
specification. | 

93. ‘The Contractor shall respect and preserve in their true and original position, : 
all bench marks, hubs, all centre, slope, reference and all other stakes and marke 
placed or made by the Engineer, on or near the line of work; he shall adopt every _ 
means in his power to prevent their being burnt in the clearing, or altered, removed — 
or destroyed at any time; and whenever required by the Engineer, he shall furnish — 
the necessary assistance to correct or replace any stake or mark which through any 
cause may have been removed or destroyed. & 

93. ‘The Contractor shall employ as many competent agents and foremen on the 
whole works as may be considered requisite by the Engineer; and the said foremen_ 
shall be regularly and constantly present on the works for the purpose of effectually 
overseeing the same, and of receiving instructions from the Engineer. 

97. ‘The Engineer shall have full power to dismiss any foreman or workman | 
whom he may deem unfit for the duties assigned him, or who may, in the Opinion of. 
the Engineer, be guilty of slighting the work, or of wilful disobedience of orders, or 
of improper, intemperate or disorderly conduct; and the Contractor shall supply the | 
places of all such men so dismissed, without delay, and he shall not employ them — 
again on the works. a 

98. The Contractor is bound by the general conditions of the Specification to 
provide all proper tools and plant for the execution of the work, and is responsible 
for the sufficiency of the same; he must also take upon himself the entire responsibi-_ 
lity of the centreing, scaffolding, and all other means used for the fulfilment of the— 
contract, whether such means may or may not be approved of or recommended by 
the Engineer; and the Contractor must run all risks of accidents or damages from 
whatsoever cause they may arise until the completion of the contract. # 

99. The Contractor shall, subject to the approval of the Engineer as to the same_ 
but at his own cost, make all necessary temporary ‘provision during the progress of 
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he works for land owners crossing the line of railway, and he shall provide the 
ecessury accommodation for the passage of the public at the intersection of public 
pads. He shall also, at his own cost, make such provision until the fences be 
rected, as may be necessary to prevent the straying of cattle where the fields in 
ettlements are entered upon. 

~ 100. The Contractor shall be responsible for all damages to land owners arising 
‘om loss of crops, or cattle, or injury thereto, respectively sustained by any cause or 
hing connected with the construction of the work, or through any of his agents or 
orkmen, and he shall be held responsible for all damages which may be done to 
roperty or persons through the blasting of rocks or other operations carried on by him, 
nd he must assume all risks and contingencies, whether from fire, water, or any other 
ause whatever, that may arise during the progress of the works, and he must make 
food, at his own cost, all defects and failures, whether from negligence on the part of 
\imself or workmen, or from bad workmanship, or from the use of improper materials, 
ind he shall hold harmless and indemnify Her Majesty of and from any claims, losses 
by damages in respect thereof. 

101. The Contractor shall not permit, allow, or encourage the sale of any 
pirituous liquors on or near the line of railway. 

102. No work whatever shall at any time or place be carried on during the Sunday, 
ind the Contractor shall take all necessary steps for preventing any foreman or agent 
yw men from working or employing others on that day. 

103. The Contractor shall by himself, his agents and workmen faithfully carry on 
he works until completion, and no sub-contract, assignment, or transfer shall in any 
way be recognized. | 

| 104. In the event of any bad material being delivered orany bad work being 
executed at any time, the same shall be immediately removed on notice being given by 
the Engineer, and the work shall be reconstructed in strict conformity with the true 
meaning of the specification and to the entire satisfaction of the Engineer. 

105. The Minister of Public: Works reserves the right to suspend, without notice 
in advance, operations at any particular point or points, and in the event of such right 
being exercised so as to cause any delay to the contractor, then an extension of time 
“ to such delay or detention shall be allowed him to complete the contract, but 


my such delay shall not entitle the Contractor to any claim for damages. 

106. If at any time during the progress of the works, it should appear to the Engi- 
neer that the force employed, or the rate of progress then being made, or the general 
sharacter of the work being performed, or the materials supplied or furnished are not 
respectively such as to ensure the completion of the said works within the time stipu- 
lated, or in accordance with the contract, the Minister of Public Works shall be at 
liberty to take any part or the whole works out of the hands of the Contractor, and 
employ such means as he may see fit to complete the works at the Contractor’s ex- 
pense, and he shall be liable for all extra expenditure incurred thereby; or the Minister 
of Public Works shall have power, ifit may be deemed advisable, to nullify the contract. 
107. Should the Contractor become insolvent or bankrupt, or so embarrassed in 
circumstances, as to be unable in the opinion of the Minister of Public Works properly 
to proceed under the contract, the Minister of Public Works shall be at liberty to 
nullify the contract. 

108. Should the Contractor pursue any course violating any of the provisions of 
the contract, or the evident imp rt of the same, the Minister of Public Works shall 
have power to nullify the contract. 

109. Whenever it may become necessary to take any portion or the whole work 
out of the hands of the Contractor, or to nullify the contract, the Minister of Public 
Works shall give the Contractor seven days clear notice in writing of his intention, 
& notice being signed by the Seeretary of the Department of Public Works, and the 
Contractor shall thereupon give up quiet and peaceable possession of the works as they 
then exist, as well as material or plant which he may have been furnishing or using ; 
and without any other or farther notice or process or suit at law, or other legal pro- 
ceedings of any kind whatever, the Minister of Public Works, in the event of his 


being nullified through any neglect or fault of the Contractor, the work shall be eo 
pleted at his own expense and he shall be liable for all extra expenditure which m 
be incurred thereby, and the Contractor and his assigns or creditors, shall forfeit. 


111. If at any time it shall appear to the Engineer that the security of the worl 
is endangered, or the peace of the neighbourhood is likely to be disturbed, or any ot 
difficulty likely to arise by reason of the men being left unpaid, the Government m 
pay any arrears of wages so far as they may ascertain the same to bedue on the be: 
information they may obtain, and charge the same as a payment on account of tI 


points not provided for or not sufficiently explained in any of them, or as to the 
quantity or quality of work or material, or as to the right of the Contractor to any 
monies, but this enumeration of some of the powers of the Engineer is not to be reac 
as having the effect of in any wise limiting or contracting the powers conferred upor 
him by the general language of this clause. ts 

113. The term “ Engineer” made use of in the specification and contract, means 
‘‘The Engineer in Chief,” or some ene of his assistants acting under his authority a 
instructions, and all instructions or directions, judgments or decisions given, or powers 
exercised by any one acting for the Engineer in Chief or under his authority will be 
subject to his approval. q 

114. No tender will be entertained unless on one of the printed forms prepare¢ 
for the purpose, and with the schedule of quantities therein correctly priced ar 
accurately moneyed out; nor unless an accepted bank cheque, or other availab 
security of one thousand dollars accompanies the tender, which shall be forfeited if the 
party tendering declines or fails to enter into contract for the works, when called 
upon to do so, at the rates stated in the offer submitted. In the event of a tender not 
being accepted, the cheque or other security will be returned. y 

115. For the due fulfilment of the contract satisfactory security will be required 
by deposit of money, public or municipal securities, or bank stock, to the amount of 
about five per cent. on the bulk sum of the contract, to which the sum sent in with 
the tender will be considered a part. 


: ach tender must be attached the usual signatures of two responsible 
persons, residents of the Dominion, willing to become sureties for the 
- out of these conditions, as well as the due performance of the works embraced 


The works are to be commenced as soon as practicable after the person or 


s whose “Tender” may be accepted shall have entered into contract, and must 
ceeded with in such a manner as to secure their completion at the date named 


he “ Bill of Works” for each contract. 
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SANDFORD FLEMING, 
Engineer in Chief. 
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